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New Macmillan fate 


DESCRIPTIVE GEOMETRY 
WORKSHEETS—Series B 
by E. G. Paré, R. O. Loving & I. L. Hill 


Here is a new workbook of descriptive geometry prob- 
lems which supplements the authors’ earlier Descriptive 
Geometry Worksheets by providing a different set of 
problems. Thus the teacher has an opportunity to 
introduce in alternate years or semesters different sets 
of problems. As in Series A, the problems are num- 
bered identically with the chapters in the Paré-Loving- 
Hill text, Descriptive Geometry, thus providing easy 
reference from workbook problems to textbook explana- 
tions. Series B contains several new topics of current 
importance, including navigation problems, spherical 
triangle solutions, map projections, contour plotting, 
and fairing of ship lines. 

75 pp. $3.25. Published in March 


ELECTRICAL TRANSIENTS 
by L. A. Ware & G. R. Town 


Designed as a first text in the subject of transients in 
linear electrical circuits, this book is unique among 
elementary texts in that the Laplace transform is intro- 
duced early and is used freely throughout the text 
without resorting to the use of mathematics beyond 
elementary differential equations. It presents the 
physical principles involved in the action of electrical 
circuits under transient conditions and the mathemat- 
ical tools required for the analysis of such circuits. 
Simple circuits are treated first followed by successively 
more complex circuits and the Laplace transform 
method. The book concludes with a discussion of 
transients in vacuum tube circuits. 

Ready in May 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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INTERNAL COMBUSTION ENGINES 


EpwarD F. OBERT, Department of Mechanical Engineering 
Northwestern Technological Institute 


A complete treatment, designed to give a fundamental and factual knowl- 
edge of the i-c engine and its components. Covers all reciprocating-piston 
engines, with coordinate discussion and critical comparison of gas-turbine 
engines. Ample material on such important topics as fuels, injection, 
engine testing, exhaust gas, lubricants, and additives. 614 pages. $6.50. 


GAS TURBINE POWER 


G. M. DusINBERRE, Department of Mechanical Engineering 
The Pennsylvania State University 


A text written from the viewpoint of the mechanical engineer and de- 
signed for use in a junior or senior course. The primary purpose is to 
guide the student in applying the fundamental principles of gas turbine 
power. The gas turbine is viewed as a versatile prime mover, with em- 
phasis on the basic thermodynamic and heat balance aspects. 253 pages. 


STEAM POWER PLANTS 


ALEXANDER H. ZERBAN and Epwin P. Nye, Department of 
Mechanical Engineering, The Pennsylvania State University 


An up-to-date, teachable treatment of the basic elements of steam power 
generation. Outstanding features include: (1) comprehensive treatment 
of the integrated nature of the steam station; (2) treatment of instruments 
and controls; (3) sound economic approach, culminating in a full chapter 
on power plant economics; (4) real engineering problems. 524 pages. 


AIR CONDITIONING AND REFRIGERATION 


BurceEss H. JENNINGS, Department of Mechanical Engineering, North- 
western Technological Institute, and SAMUEL R. Lewis, Consulting 
Engineer 


Suitable for use at the junior or senior level, this text gives the engineer- 
ing student a sound working knowledge of the fundamentals. Concepts 
and examples are presented for the most part from the point of view of 
basic principles, though conventional methods of empirical treatment are 
also given where deemed appropriate. 595 pages. $6.50. 
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& New Macmillan texts 


STRENGTH OF MATERIALS 


second edition 
by J. Marin & J. A. Sauer 


A revision of Marin’s Strength of Materials, this text 
provides students of engineering with an introduction 
to mechanics of materials. With essentially the same 
organization, the text is completely revised to bring it 
up to date on the developments in important areas, 
including new chapters on experimental stress analysis 
and temperature and creep properties of materials. 
There is also new material on basic aspects of design, 
stress distribution and stress concentrations, stress on 
an oblique plane, vibration of beams, impact properties 
of materials, and fatigue. 

Ready in September 


GRAPHIC REPRESENTATION 
by E. G. Paré, F. Hrachovsky & E. Tozer 


This laboratory manual, designed for a first course in 
graphics, is for the science student whose training should 
include the fundamentals of graphic communication. 
It contains a comprehensive coverage of the graphic 
presentation and interpretation of data as visual aids 
in scientific and business analysis reports. The book 
is in line with a growing trend toward less emphasis 
on drafting skills and more emphasis on (1) charts 
and graphs; (2) graphical mathematics; (3) freehand 
technique; and (4) blueprint analysis. The problem 
material includes the essentials of multiview drawing, 
pictorials, and drawing techniques. 

Ready in May 


The Macmillan 


60 FIFTH AVENUE, NEW YORK 11 
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New RONALD Zooks 
ELECTRIC POWER TRANSMISSION 


The Power System in the Steady State 


John Zaborszky and Joseph W. Rittenhouse, both University of Missouri, 
School of Mines and Metallurgy. Offers a broad coverage of the steady 
operation of transmission lines and power systems, as well as the methods 
available for the study of such operations. Enriched throughout with dis- 
cussions of recent technological advancement. Numerical examples are 
used extensively to provide better insight into the workings of a power 
system. Just published. 346 ills., 690 pages. 


DYNAMICS in MACHINES 


F. R. Erskine Crossley, Yale University. Designed for intermediate cour- 
ses in dynamics and for the introductory course in vibration, this textbook 
provides students with an opportunity to apply principles of mechanics to 
dynamic problems in machine design, and to study the effects of flexibility 
and mass on machine parts in motion. Covers the effect of inertia on 
mechanisms in motion; rotating and reciprocating balance problems; dy- 
namic stress; governors; etc. Now ready. 400 ills., 532 pages. 


ELEMENTS of STRUCTURAL ENGINEERING 


Ernest C. Harris, Fenn College. Shows application of principles of struc- 
tural engineering in terms of examples and problems faced by non-civil 
engineers. Engineering principles, inherent in original design of buildings, 
Ee are highlighted by analyzing effect of new electrical and mechanical equip- 
We ee ment on structural safety. Includes tables.of section properties, load data, 
ae symbols. Ready this Spring. 415 ills., 506 pages. 


STRUCTURAL DESIGN in REINFORCED CONCRETE 


Clifford D. Williams, Patchen & Zimmerman, Engineers; and Charles E. 
Cutts, University of Florida. Stresses general principles of design without 
detailed analyses of their application to complex structures. Throughout, 
formulas are derived and used continuously; all problems developed from 
strength of materials concepts. Special sections on construction methods, 
pre-stressed concrete, design for ultimate stress, design for circular tanks, 
compression and bending in two directions. Readynow. 218 ills., 3/0 pp. 


HYDRO POWER ENGINEERING 


James J. Doland, University of Illinois. This textbook for civil engineers 
supplies a practical approach to the design and preparation of plans for 
hydroelectric power installations. After presenting basic theory, it shows 
practical routine for selection of correct type and diameter of runner. 
Discusses design of water passages, proper number of units, the structure 
itself, and appurtenances for efficient operation. Several original studies 
are included. Ready this Spring. 06 ills., 250 pages. 


———=THE RONALD PRESS COMPANY - 15 E. 26th St., N.Y. j 
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COLE EGE: FEY ES 


Just Published 


PRINCIPLES OF 
EXPERIMENTAL STRESS ANALYSIS 


By Mark B. Moore, Rutgers University 
OUTSTANDING FEATURES: 


e@ This book is not a handbook of stress analysis methods, but is designed 
to stimulate original thinking processes by the individual student 


e The use of mathematics is kept to a mimimum, thereby making it 
possible to use the text effectively at almost any undergraduate level. 


e@ The use of laboratory experiments is coordinated with the theoretical 


work in the classroom. 
160 pages . April 1954 


Above text is in the Prentice-Hall Civil Engineering and Engi- 
neering Mechanics Series, N. M. Newmark, Editor. 


NEW! 
DIFFERENTIAL EQUATIONS IN 
ENGINEERING PROBLEMS 
By MARIO SALVADORI and RALPH J. SCHWARZ, 


Columbia University 


An outstanding feature of this new text is the use of engineering ex- 
amples to introduce new topics and the need for new techniques. Each 
topic and each new technique is motivated by an engineering example. 
Thus the whole subject of differential equations is always considered a 
tool in the solution of engineering problems and not primarily a topic 
of interest in itself. 

432 pages . 283%" February 1954 


INFORMATION THEORY 
By STANFORD GOLDMAN, Syracuse University 


Modern in direction and complete in content, this text thoroughly 
details and clarifies the basic rinciples of information theory based on 
the classical investigations of & E. Shannon. The relationships between 
information in the time and frequency domains are fully studied together 
with the various sampling theorems and the information theory aspects 
of random noise. 


385 pages . 53%’ x 83%" . September 1953 


Text above is in the Prentice-Hall Electrical Engineering 
Series, W. L. Everitt, Editor. 


PRENTICE-HALL, INC. 70 AVENUE. NEW FORK 7 
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DIESEL ENGINE OPERATION AND MAINTENANCE 


By Vuiapimir L. In press 


This book presents the information needed by a practical man to understand, operate, 
maintain and repair diesel engines. The approach, which is aimed at the technician 
rather than the engineer, treats all types of diesel engines and includes sound trouble- 
shooting procedures. 


TIMESTUDY FOR COST CONTROL. New third edition 
By Carrot, Professional Engineer. In press 


A simple, practical manual for timestudy and control based on predetermined stand- 
ards. In approach and treatment the work is especially suited to the needs of me- 
dium and small sized plants where motion study by the motion picture method is too 
costly and time-consuming. The book shows how to select men for timestudy work 
and gives step-by-step procedures right through from how and where to start, to the 
application of the data in production control, including such topics as analyzing time- 
study results, building standard data and data work sheets, getting incentive per- 
formance, and maintaining correctness in standards. 


INTRODUCTION TO INDUSTRIAL MANAGEMENT. New 
fourth edition 
By Frankuin E. Fotts, Harvard University, Fourth Edition. 684 pages, $6.50 


In this thorough revision of a successful text the underlying goals remain uncharged. 
The primary object has been to deal with business and economic conditions as they 
exist in industry, with theory presented only as background for the solution of a 
practical situation. Text material is centered around concrete business situations, 
the object of the presentation being to force the student to think in terms of cases 
and problems taken from actual business life. 


PRACTICAL PLANT LAYOUT 


By RicHarp MutuHeEr, Management Engineer, The Vendo Company and formerly 
Massachusetts Institute of Technology. In press 


Here is a practical, how-to-do-it guide to the elements of good plant layout and the 
specific procedures of planning sound layouts. In four parts, the book analyzes the 
fundamentals of the layout problem and shows the eight factors involved, then gives 
clear, complete directions for the practical steps of collecting data, planning the lay- 
out, and installing it. Detailed examples, case illustrations, and specific techniques 
are given to make the book he!pful to the production man without experience as well 
as to the man with it, and pointers are given on management’s part in achieving good 
plant layout. 


INDUSTRIAL DESIGN: A Practical Guide to Product Design 
and Development 


By Harotp Van Doren. In press 


In a simple and nontechnical manner, with many illustrations, this book describes the 
principles, techniques, and procedures for preparing mass-produced, three-dimensional 
products for the market, from preliminary research to final prototypes and consumer 
testing. Design planning, basic elements of three-dimensional design, rendering, and 
model making are among the topics covered in this thorough, practical treatment. 


Send for 


 McGRAW HILL 
330 West 42nd Street. 
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McGRAW-HILL 


COMPRESSED AIR HANDBOOK. New second edition 


By CompreEssED AND Gas InstITUTE. In press 


A comprehensive and practical guide to compressed air power, giving the detailed 
information necessary to its most efficient and economical use in a wide variety of 
industrial applications. Scores of specialists, executives, and engineers in this indus- 
try, fully describe the use of compressed air power in operating pneumatic tools, rock 
drills, and other air-powered equipment, covering selections of specific types of work, 
installation, maintenance, economics of use, efficient distribution of compressed air 
power, and of testing equipment. Air compressors of all types are also covered. 


NON-FERROUS FOUNDRY METALLURGY: The Science of 
Melting and Casting Non-Ferrous Metals and Alloys 
By A. J. Murpuy, University of Birmingham, England. 504 pages, $12.50 


Here is a symposium published in cooperation with the Pergamon Press in England 
which sets forth the scientific principles underlying fundamentally good practices in 
the foundry industry. The book replaces, with scientific principles, the empirical pro- 
cedures and ad hoc solutions of recurring problems which have lingered longer in this 
industry than in other branches of applied metallurgy. 


WATER CONDITIONING FOR INDUSTRY 


By SueEpparD T. Powe Lt, Consulting Engineer. In press 


A modern guide to water conditioning, describing the various types of apparatus in 
detail, including design features, control required for efficient performance, cost of 
installation and operation, etc., and giving the technical material and engineering data 
needed for selecting and applying best processes for particular industrial water- 
treatment needs. 


ESSENTIALS OF INDUSTRIAL MANAGEMENT 


By Lawrence L. BetHeL, New Haven College; Franxiin S. Atwater, The 
Fafnir Bearing Company; Grorce H. E. SMirH, Lawyer and Economist; and 
Harvey A. STACKMAN, Jr., President, Executive Development Council. Mc- 
Graw-Hill Industrial Organiz zation and Management Series. 449 pages, $5.50 


Coordination as the goal for good management is the major point of emphasis in this 
comprehensive, yet brief, treatment of the field of industrial management. The tech- 
nical aspects of the subject and the various approaches to managerial problems are 
treated with equal thoroughness. The balanced treatment of all phases of industrial 
management, the abundance of illustrations, and the thorough explanation of funda- 
mental principles make this book, like the authors’ Industrial Organization and 
Management, a truly distinctive volume. 


PRACTICAL GEAR DESIGN 


By Dare W. Duptey, Supervisor—Gear Advance and Development Engineer- 
ing, General Electric Company. In press 


Gives thorough information in practical form for all concerned with the design, 
manufacture, and use of gears. Shows how to handle all commonly used methods of 
calculation of the load- -carrying capacity, proper geometric proportioning of the parts, 
choice of suitable and available materials, sizing of the parts for available and eco- 
nomic manufacturing processes, consideration of the limitations imposed by the dif- 
ferent gear-cutting tools, consideration of service conditions under which the gear 
will operate, and kinds and causes of failure. 


approval 
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DIRECT AND ALTERNATING CURRENTS. New fourth 
edition 


By E. A. Loew, University of Washington; and F. R. BercsetH, Univer- 
sity of Washington. 637 pages, $7.50 


Covers in a single volume the circuit theory and machinery of both direct and 
alternating currents, suitable for both electrical engineering majors and other 
engineering majors. Each section begins with fundamental concepts and then 
goes on to a discussion of machinery and operating characteristics. All mate- 
rial has been brought up to date and much has been completely rewritten. 
Throughout, the presentation has been improved in clarity, accuracy, and ease 
of understanding. 


INTRODUCTION TO ELECTRIC FIELDS: A Vector Analysis 
Approach 


By Wa ter E. Rocers, University of Washington. McGraw-Hill Series 
in Electrical and Electronic Engineering. 333 pages, $7.50 


Here is a well-integrated, carefully written basic text for courses in field theory 
or electromagnetics as given to junior-senior electrical engineers. The purpose 
of the book is first to present Maxwell’s equations as a logical summary of some 
truly analytical experience in solving the problems of electric and magnetic fields 
by vector methods, and second, to provide an introduction to potential theory and 
boundary-value problems which will form a foundation for the concept of vector 
potential. No knowledge of vector analysis is assumed. 


ELEMENTS OF ELECTRICAL MACHINE DESIGN. New third 
edition 
S. and A.LFrep STILL, Purdue University. 445 pages, 


This is a revision of Professor Still’s Elements of Electrical Design, a basic 
text for undergraduate electrical engineering students. The design principles 
of four basic types of machine are covered in detail: the d-c generator, a-c gen- 
erator, induction motor, and transformer. Its objective is to aid all students of 
electrical engineering in understanding fundamental principles through their ap- 
plication to concrete designs of electrical machines. 


ALTERNATING CURRENTS AND TRANSIENT CIRCUIT 
ANALYSIS 
By Harris A. THompson, University of Colorado. McGraw-Hill Elec- 
trical and Electronic Engineering Series. In press 


In this modern introduction to the fundamental concepts of practical steady-state 
a-c circuit analysis and transient analysis, the essentials of circuit analysis are 
presented to prepare the reader for the practical application of analysis tech- 
niques. Transient analysis is developed from traditional methods in which the 
applications and understanding of the basic behavior of electrical circuit parame- 
ters are emphasized. An abundance of problems facilitates understanding. 


Send for copies on approval 


McGRAW-HILL COMPANY, Inc. 
330 West 42nd Street ~ New York 36, N. 
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cA complete survey of 
the chemical engineer’s 


role in industry 
CHEMICAL 


ENGINEERING 


Edited by JAMES I. HARPER, 


CONTENTS: 


PROCESS RESEARCH, by G. 
Alex Mills, Houdry Process 
Corporation 


PROCESS DEVELOPMENT, by 
J. James Hur, Atlantic Refin- 
ing Co. 


PROCESS ENGINEERING, by 
A West, Rohm & Haas 
Company 


ECONOMIC ANALYSIS, by Ed- 
win M. Ott, Pennsylvania Salt 
Mfg. Co. 


PROJECT ENGINEERING, by 
W. F. Cooke, E. J. DuPont de 
Nemours & Co., Inc. 


CONSTRUCTION ENGINEER- 
ING, by G. L. Eaton, United 
Engineers and Constructors, Inc. 


OPERATIONAL ENGINEER- 
ING, by Walter C. Huffman, 
Sun Oil Company 

MARKET RESEARCH ENGI- 


NEERING, by Richard E. 
Chaddock, Hercules Powder Co. 


Assistant Director, Research and Development Dept., Sun Oil Company 


Based on a symposium entitled “Chemical Engineering in the 
Process Industries” presented under the joint auspices of the 
Philadelphia-Wilmington Section of the American Institute 
of Chemical Engineers and the University of Pennsylvania, 
this highly readable book describes the varied roles of the 
chemical engineer in industry, and shows how the various 
phases of research are integrated to produce the best over-all 
result. 


Harper’s work will prove 
of great interest and value 
to chemical engineers at all 
levels, to students who must 
choose their specialized fields 
of endeavor, and to manage- 
ment men who must organize 
and direct the coordinated 
activities of various engi- 
neering teams. 


1954 160 pages $3.00 
Send for your ON APPROVAL 
copy 


Reinhold 


publishing corporation 
330 West 42nd Street 
Dept. M-677 

New York 36, N. Y. 
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ALTERNATING-CURRENT MACHINES 


THIRD EDITION 


By A. F. Pucustetn, the Feffrey Mfg. Co., T. C. Luoyp, 
Robbins and Myers, Inc., and A. G. Conran, Yale University. 
The complete revision of this famous text has been under- 
taken by Professor Conrad whose 25 years of teaching ex- 
perience in this field has well equipped him to provide a 
rigorous but readable and highly teachable textbook. Re- 
taining the aims of earlier editions, the authors have placed 
greater emphasis on the development of machine reactions 
and machine theory. The order of presentation has been 
changed, with transformers coming before rotating machin- 
ery. Among the other changes in the expanded new edition 
are: a new approach to the development of all equivalent 


circuits; new material on loading polyphase transformers; | 


and added material on short-circuit characteristics of alter- 
nators. 1954. Approx. 650 pages. Probably $8.50. 


ENGINEERING ANALYSIS 
An Introduction to Professional Method 


By D. W. Ver Pianck and B. R. Tears, both of Carnegie 
Institute of Technology. Designed as an aid in the teaching 
of engineering analysis, this notable new work develops the 
methods involved in making practical engineering decisions— 
with special stress on the whole thinking process involved. 
In preparation. 


LINEAR TRANSIENT ANALYSIS 
Volume |: Lumped-Parameter Two-Terminal Networks 
By Ernst WEBER, Polytechnic Institute of Brooklyn. Un- 
like the general run of texts in this field, Professor Weber’s 
book gives balanced consideration to all methods of transient 
analysis. The fundamental exposition of these methods 


makes the book particularly suitable for first graduate courses. 
1954. Approx. 384 pages. Probably $7.00. 


RADIO RECEIVER DESIGN 
Part I: Radio Frequency Amplification and Detection. 2nd Edition 


By K.R. Sturvey, British Broadcasting Corporation. 1954. 
667 pages. $10.00. 


Send today for on-approval copies 
See page 19 for news of other Wiley publications 


JOHN WILEY & SONS, Inc, 440-4th Ave. New York 16, N.Y. 
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Do You Know— 


p The Graduate Study Division is in- 
vestigating the possibility of undertaking 
a comprehensive evaluation of engineer- 
ing education at the graduate level. 
There have been several previous studies 
of graduate level education, but these 
have not attempted to establish cur- 
ricular goals or make recommendations 
with respect to subject matter. They 
were directed primarily at studying some 
of the major policy matters as they re- 
late to graduate study. It is expected 
that this new project might be shaped 
up at the Annual Meeting at Urbana. 


pe A small writing committee com- 
pleted preparation of the Interim Report 
of the Committee on- Evaluation of En- 
gineering Education at Raleigh, North 
Carolina on March 29. This draft, 
which will be sent to Institutional Com- 
mittees for comments and criticisms, em- 
bodied the principal recommendations of 
some 118 institutional committees as well 
as the ASEE Committee on Evaluation 
at its Atlanta meeting. Copies of this 
report will be available at the Annual 
Meeting. The Tuesday morning Gen- 
eral Session will feature a panel discus- 
sion by members of the committee, as 
well as discussions from the floor. There 
will be opportunities to present ques- 
tions to panel members. 


> The Annual Meeting plans this year 
portend one of the most important meet- 
ings in the history of the Society. The 
report of the project Evaluation of En- 
gineering Education will be prominently 
featured in the General Session, as well 
as in many of the Division Meetings. 
The Division and Committee Programs, 
for the most part, are picking up some 
of the vital challenges facing engineer- 


ing education as a consequence of new 
developments in science and technology. 
Over one hundred papers dealing with 
many vital phases of engineering edu- 
cation will be featured in these pro- 
grams. 

The ECRC and ECAC are holding a 
joint dinner in commemoration of the 
fiftieth anniversary of the founding of 
engineering experiment stations in this 
country. Dr. Lee DuBridge is the 
speaker. The dinner will be open to all 
those who wish to attend. An exhibit 
of research contributions being 
planned. 

Two of the General Sessions of the 
Society deal with “Creativity in Engi- 
neering” and “Recognition and Incen- 
tives for Good Teaching.” The speaker 
at the Annual Banquet this year will be 
Major Lenox Lohr, President of the Mu- 
seum of Science and Industry in Chi- 
cago. Major Lohr is a forceful and 
provocative speaker and we are assured 
of an outstanding banquet address. In- 
cidentally, it was Major Lohr who or- 
ganized and planned the very successful 
World’s Fair in Chicago in 1933, which 
was the forerunner of World’s Fairs all 
over the country. 

The local committee at the University 
of Illinois, under the chairmanship of 
Lisle Rose, has done a superb job of 
planning the facilities and recreational 
activities for this Annual Meeting. They 
have determined to make this Annual 
Meeting a long remembered event. The 
ladies committee, under the chairman- 
ship of Mrs. Lisle Rose, has outdone 
itself in planning a cultural and enter- 
taining program to entrance the ladies. 
Mrs. W. L. Everitt, who is in charge of 
the children’s program, has planned ex- 
tensive activities which will fascinate the 
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youngsters of all ages and which will 
give the ladies an opportunity to break 
away from the family ties and enjoy 
their part in the program. 


Bw You will be interested in reading the 
report on the Solid State Physics Sym- 
posium, Summer Institute Conference 
which was held at the University of 
Illinois on March 8-10, 1954. Those 
who attended the Conference felt that 
this was a highly successful venture and 
that it can point the way to significant 
improvements in certain areas of in- 
struction in engineering curricula. A 
conference open to ASEE membership 
will be held at Carnegie Institute in 
Pittsburgh on June 21-25, 1954. For 
further information write to Asst. Dean 
John Grant, Carnegie Institute, Pitts- 
burgh, Pennsylvania. 


B® As this issue of the Journal goes 
to press, plans are being completed for 
a similar conference of experts in Nu- 
clear Physics in Engineering Education 
to be held at Columbia University on 
April 21-23, 1954. This will be followed 
by an open conference on the subject 
at Northwestern University on September 
7-11, 1954. If you are interested in 
attending this conference please write to 
Professor Robert Young, Technologi- 
eal Institute, Northwestern University, 
Evanston, Illinois. 


B® May we call your attendance to the 
six Summer Schools being sponsored this 
year by the ASEH, the largest number 
in the history of the Society. If you are 
interested we recommend that you apply 
early, since attendance will be limited at 
some of these Summer Schools. 

The Engineers Joint Council, which 
has been making substantial progress on 


a number of national problems bearing 
on engineering, is concurrently consider. 
ing the possibility of developing a plan 
of regional affiliations and individual 
memberships. The regional affiliations 
would consist of engineering societies in 
the various regions of the country. The 
individual memberships would be on a 
voluntary basis and the members would 
receive a publication featuring article 
dealing with problems which are of in. 
terest to engineers as well as views on 


national problems which relate to engi- | 


neering. This proposal will be submitted 
to the constituent Society for their vote 
before any definite action is taken. 


Bw Two new Branches of the ASEE 
have been authorized this year by the 
Executive Board. The Branch at the 
University of Illinois (Chicago Campus) 
is off to an excellent start with such 
programs as “What the ASEE is En. 
deavoring to Do,’ “Metallurgy in the 
Production of Cast Iron,” “The Co- 
operative Plan in Engineering Eduea- 
tion,” and “Administrative Policies and 
the Faculty.” Top-notch speakers have 
been featured at these meetings. 

A new Branch has just been author 
ized at Purdue University. Two of the 
three top officers are assistant professors, 
attesting to the vigor and imagination of 
youth. We welcome both of these 
Branches into ASEE participation 
Their positive approach in matters relat- 
ing to the improvement of engineering 
education and the engineering profession 
will be a source of strength to the ASEE 
in the years ahead. 


We'll see you at the Annual 


ing. 
ArtHuR BRONWELL, Secretary 
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Annual Meeting, June 14-18, 1954 


University of Illinois 
College of Engineering 


By ROSS J. MARTIN 


Associate Director, Engineering Experiment Station 


The twenty-two buildings that house 
the current operations of the University 
of Illinois’ College of Engineering will 
be open for inspection during the 62nd 
Annual Meeting of the Society, June 
14-19, 1954. In addition, special dis- 
plays will show growth of the College 
and its Engineering Experiment Station 
from their beginnings. 

The College of Engineering was or- 
ganized in 1870 to provide “courses in 
Mechanical Science and Art, Civil En- 
gineering, Mining Engineering and 
Metallurgy, and Architecture and Fine 
Arts.” Today it has departments de- 
voted to the study of aeronautical, agri- 
cultural, ceramic, chemical, civil, elec- 
trieal, general, mechanical, industrial, 
mining and metallurgical engineering, 
physics, and theoretical and applied me- 
chanics. 

Together with an expanding scope, the 
College of Engineering has grown physi- 
cally from a single shop in 1895 into a 
well-integrated campus of twenty-two 
buildings, the newest of which are the 
Electrical Engineering, Mechanical Engi- 
neering and the Chemical Engineering 
buildings. 

The faculty and student body have 
grown along with the college. Con- 
trasted with the first graduating class of 
1872, which included six engineering 
students, is a present enrollment of 
2203 undergraduates and 570 graduates. 
The faculty, which consisted of a single 
man when the college was begun, had 
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swelled to a staff of seventeen professors 
and assistant professors by 1900. There 
are now 372 full-time faculty members 
and a total staff of 583 in the College of 
Engineering. Although the college has 
grown, classes are still small and there 
is a continued effort to have close contact 
between students and their instructors. 

The heritage of an early emphasis on 
those educational aims which today are 
regarded as primary is indicated in a 
passage from the University catalog of 
1891-92: “A considerable portion of the 
courses of study must be devoted to gen- 
eral and literary work, since a gradu- 
ate is now expected to arrange his ideas 
in clear order, and to write and speak 
effectively wherever it becomes neces- 
sary.” The common program for fresh- 
men follows out this idea. During his 
sophomore, junior, and senior years, the 
student’s outlook is further broadened by 
his taking non-technical courses as elec- 
tives outside his department of speciali- 
zation. 


Engineering Experiment Station 


Stillman Williams Robinson, the first 
teacher in the college, believed that mathe- 
matical theory and scientific research 
should be blended with discussions of 
engineering practice—a philosophy of 
education still considered sound policy. 
Through the years the college has felt 
that research should go hand in hand 
with engineering instruction on both the 
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undergraduate and graduate levels. It 
was to expand experimental work, im- 
prove methods, coordinate efforts, and 
centralize the direction of experimental 
activities that the Engineering Experi- 
ment Station was established in 1903-04. 
(Iowa State and the University of Illi- 
nois will jointly celebrate the 50th anni- 
versary of their experiment stations at 
the Annual Meeting.) 

Since publishing its first bulletin, A. N. 
Talbot’s “Tests of Reinforced Concrete 
Beams,” in 1904, the Engineering Ex- 
periment Station has issued 422 bulle- 
tins, 65 circulars, and 50 reprints. 
Among the older continuing projects of 
the station are studies of railroad rails, 
heating and air conditioning, high speed 
tool steels, and boiler water treatment 
for power boiler equipment. Currently 
over 200 research programs are in prog- 
ress with annual expenditures of over 
three and a half million dollars. In ad- 
dition to studies vital to our present de- 
fense program, research is being con- 
ducted on transitors, tool steels to resist 
high temperatures, nuclear and solid 
state studies, structural engineering, and 
the effects of radio-active sewage on 
present-day treatment techniques. 

Talbot Laboratory is among the out- 
standing laboratories on the engineering 
campus. The department of Theoretical 
and Applied Mechanics and some por- 
tions of the Civil Engineering depart- 
ment are housed in this building. In a 
40 X 147-foot room in the central por- 
tion of this building is located the 
3,000,000-pound Emery-Tatnall materials 
testing machine which has a _ vertical 
height sufficient to accommodate speci- 
mens 38 feet long for testing materials 
in tension and compression. The lab- 
oratory also contains numerous machines 
for studying materials under. repeated 
loads, in bending, tension, compression, 
torsion, and impact. 


Special Laboratories 


The 10,000-cycle network analyzer, de- 
signed and constructed to solve power 


distribution and other network problems, 
is located in the new Electrical Engineer. 
ing building. Special laboratories for 
studying electrical circuits, electrical 
measurements, and servomechanisms are 
also located in this building. An inten. 


sive research program in the field of | 
physical electronics—transitors,  semi- | 


conductors, millimeter and microwaye 


in the Electrical Engineering Research 
Building. 


The new Mechanical Engineering 
building contains one of the most moé- | 


ern internal combustion laboratories in 
the country. It houses gasoline and 
diesel engines connected to dynamometers 
for performance testing. There is als 
a full-scale engine testing room con- 
taining an air-cooled aircraft engine con- 
nected to a dynamometer. Intake and 
exhaust pressures can be changed to 
simulate altitude conditions from 1000 
feet below to 20,000 feet above sea level, 
Temperatures can be varied from —4) 
degrees to 150 degrees Fahrenheit. This 
building also houses laboratories for re- 
search and study in heat transfer, thermo- 
dynamics, precision measurements, ma- 
chine design, and control systems, as well 
as the machine shop and welding labors- 
tory for student instruction. 

Other points of interest are the mil- 
lion-dollar Illiac, the electronic digital 
computer of the University of Illinois, 
located in the Engineering Research Lab- 
oratory, the shock tube in the Aeronauti- 
eal Engineering Laboratory, and _ the 
300-million electron volt Betatron housed 
in the Physics Research Laboratory. 

Members of ASEE and their guests 
may visit these and other buildings and 
laboratories which will be open for in- 
spection throughout the week of the Ar- 
nual Meeting. 

In addition, those coming to or re 
turning from the Annual Meeting via 
Chicago will wish to visit the facilities 
of the Chicago Undergraduate Division 
at the Navy Pier. Established in 1946, 
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the Division includes a flourishing de- 
partment of engineering sciences with 
an enrollment of 1172. The first two 
years of work are offered in virtually 
all fields in which engineering under- 
graduate instruction is given at Urbana- 
Champaign. 

Relations between the Chicago and 
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Pier has active representation on the Ex- 
ecutive, Policy and Development, and 
other committees of the College of Engi- 
neering. Just as important to ASEE 
members, the Pier is well represented on 
all host-institution committees for the An- 
nual Meeting, and also will itself serve 
as host to the Mechanical Engineering 
Division Summer School of June 18-25. 


Sections and Branches 


The National Capital Area Section of 
ASEE held its Mid-Year meeting on 2 
February 1954 at the Whittall Pavilion, 
the Library of Congress, Washington, 
D. C. with about 60 persons present. 

After reports from Secretary-Treas- 
urer Ojalvo and sectional YET sub-chair- 
man Artley, and announcements of com- 
mittee members and various Section ac- 
tivities by Chairman Walther, the main 
part of the meeting was turned over to 
a presentation of two papers on “Engi- 
neering Services and Facilities of the 
Library of Congress” by: 


(1) Dr. Raymund L. Zwemer, Chief of 
the Science Division, The Library 
of Congress 

(2) Mr. Robert S. Bray, Deputy Chief 
of the Technical Information Divi- 
sion, The Library of Congress 


Dr. Clement R. Brown, Head of the Bib- 
liography Section, Technical Information 
Division, The Library of Congress, intro- 
duced the speakers. 


In his paper en- 


titled “General Services of the Library,” 
Dr. Zwemer presented a short history of 
the Library of Congress, and talked about 
acquisition of science publications, bibli- 
ographical controls, mechanical and elec- 
trical aids for the librarian, and some 
mechanical aids for delivering informa- 
tion. 

Mr. Bray’s paper on “Special Services 
of the Library” covered: photo duplica- 
tion service, card division, consultive serv- 
ices, the Technical Information Division, 
and special libraries in the Washington, 
D. C. area. 

There was not much time left for a 
question and answer period; however, 
Mr. Ralph Goetzenberger made some per- 
tinent remarks about the need of good 
library facilities in the area if Washing- 
ton, D. C. is to become the science and 
technology center of the United States. 
Mr. Goetzenberger described the move- 
ment of professional and business people 
to bring the Engineering Societies build- 
ing to the District of Columbia. 


ASEE Summer Institute Conference on Solid 
State Physics in the Engineering 
Curriculum 


By GLENN MURPHY 


Conference Secretary, Professor and Head of Aeronautical Engineering, 
Iowa State College 


Editor’s Note: 

This conference, sponsored by ASEE, the National Science Foundation, 
the University of Illinois and Carnegie Institute, is the first of a series 
of Summer Institute Conferences to be undertaken by ASEE. 

The purpose of the Summer Institute program is to bring together 
some of the leading authorities in certain specialized areas where there 
appear to be possibilities of effecting substantial improvement of engineer- 
ing education. The conference reported here will be followed by an open 
conference at Carnegie Institute on June 21-25, 1954. For information on 
this conference, write to Professor John Graham, Carnegie Institute of 


Technology, Pittsburgh, Pa. 


On March 8, 9 and 10 about two dozen 
engineers and physicists met at Robert 
Allerton Park in Illinois under the chair- 
manship of Dr. Frederick Seitz of the 
University of Illinois to discuss the re- 
lationship of solid state physics to under- 
graduate engineering curricula. The con- 
ference was sponsored by ASEE with 
the active and generous support of the 
National Science Foundation. 

The Allerton conference was organized 
because of a clear recognition that the 
present potential contributions of solid 
state physics to a better understanding 
of engineering materials need to be em- 
phasized. The indications are that more 
engineering teachers should be made 
aware of the potentialities of the field. 
The principles of solid state physics are 
being applied today in electrical engi- 
neering for a better understanding of 
semiconductors, ferrites, transistors and 
similar items, and applications in metal- 
lurgy are advancing the technology of 
metals. What is already known of the 


phenomena of creep and fracture of 
materials will have profound influence 
in mechanical and civil engineering de. 
sign when applied in these fields. 

With the technical information nov 
available, and with the expressed inter- 
est of the Evaluation Committee of 
ASEE in solid state physics, it appeared 
to be an appropriate time to initiates 
conference in the field. Similar previow 
conferences on unit operations, electron 
ies, microwaves and _ servomechanisms 
have been highly successful and _ have 
had a marked influence on engineering 
education in the respective areas. 

The basic purposes of the Allerto 
conference were to determine what some 
institutions are doing about educatio 
in this field, to consider what should be 
included in a course in solid state physié 
for engineers, and to formulate a pre 
gram for a general conference on “The 
Impact of Solid State Science on Engi 
neering Materials” to be held at Car 
negie Tech in June. 
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Present Offerings in the Field 


About half of the time at the Allerton 
conference was devoted to a considera- 
tion of the course offerings in solid state 
physics by various institutions. These 
included colleges and universities and two 
of the industrial organizations, General 
Electric and Bell Laboratories, that have 
training programs for newly hired engi- 
neers and scientists. From these pres- 
entations some general conclusions (ap- 
plicable to the institution represented, 
at least) may be drawn. 


1. The amount of modern physics or 
atomic physics included in the freshman 
or sophomore course in physics is small, 
varying from 6 to 10 clock hours in most 
institutions. 

2. Junior or senior level courses in- 
cluding instruction in solid state physics 
are generally available. Whether they 


are in physics departments or in engi- 
neering depends largely on the affilia- 
tions of the individuals who are inter- 
ested in developing the field. 

3. A course in solid state physics is 
required of all engineers at a minority 
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of schools; it is sometimes required of 
metallurgical engineers and more fre- 
quently of electrical engineers. 

4. Most of the schools represented re- 
ported that some instruction in semi- 
conductors, transitors and the like was 
incorporated in electrical engineering 
courses taught in the EE department. 

5. Relatively few schools give labora- 
tory instruction in solid state physics. 


It was the consensus of opinion that 
instruction in atomic physics as a founda- 
tion for solid state physics is essential 
in some curricula and highly desirable in 
others. In the years ahead our engi- 
neering students will require a better 
understanding of the science of materials. 
This means that the emphasis in ma- 
terials courses needs to be shifted from 
the handbook type of information to the 
principles of behavior of materials un- 
der various conditions of use. It ap- 
pears that relatively few engineering 
teachers are thoroughly familiar with 
what is known in the field today and 
with the applications being made. In 
order to raise the level of instruction 
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in this area it appears to be highly de- 
sirable to bring to the instructors a 
summary of recent developments in solid 
state physics together with an interpre- 


tation of the engineering significance of 


these developments. 

The space-time problem, or the prob- 
lem of fitting any new or additional 
concept into already crowded curricula, 
is recognized as a critical problem, and 
one that can best be solved on an indi- 
vidual basis by each institution. 


Suggested Courses in the Science 
of Materials 


Approximately one-half day was de- 
voted to a consideration of course con- 
tent, as a result of which two course 
outlines were evolved. One outline con- 
tained what might be taught in a one- 
semester, three-credit course in atomic 
physics and solid state science; the other 
involved a sequence of two three-credit 
courses—the first in atomic physics and 
the second in solid state science. 

The items suggested for the one-term 
course outline included structure and 
size of atoms, crystal structure, alloy 
formation, discreteness of atomic levels, 
one-electron spectrum, Pauli exclusion 
principle, energy bands, electrons and 
holes, imperfections, vacancies, semicon- 
ductors, and dislocations. 

It was considered that a course of 
this character, which is about one-third 
atomic physics and two-thirds solid state 
science, would give the student a picture 
of what solid state physics can do in 
his field, but is insufficient to emphasize 
the limitations. However, it should give 
the student a working vocabulary in the 
field and enable him to read articles on 
new developments, and to understand 
general applications of principles. 

In the two-term sequence the topics 
suggested as being appropriate for the 
first term (on atomic physics) were the 
atomic nature of matter, fundamental 
particles, quantum nature of light, 
thermal radiations, atomic spectra, atom 


complex, periodic table, X-rays, wave 
nucleus, nuclear structure and nuclear 
reactions. 

The second term, on solid state physics, 
should probably include crystal strue- 
ture, building forces, mechanical and 
thermal properties, electrical conductivity 
of metals and semiconductors, dielectric 
properties, magnetic properties, surface 
properties. 

The two courses outlined have essen- 
tially the same content as existing courses 
given by Bell Laboratory and by various 
universities. Several different arrange- 
ments for teaching the course or courses 
were discussed, ranging from a one-term 
course taught in physics to two one-term 
courses given in various engineering de- 
partments. The group was of the opinion 
that it was relatively unimportant where 
the courses were taught provided that 
the instructor was well qualified and 
thoroughly grounded in the basic mod- 
ern and solid state physics. 

However, there appeared to be gen- 
eral agreement that these courses should 
be given different emphasis when taught 
to engineering students than when taught 
to physics majors. For the engineering 
students the body of knowledge and its 
applications should be stressed rather 
than the historical development of the 
principles and the fine details of the 
derivations. However, the courses 
should be directed toward giving the 
student an understanding of the prin- 
ciples and not merely their application. 
That is, they should be directed toward 
forming a basis of education in the sci- 
ence of materials rather than being ad- 
ditional training in solving problems. 


The Carnegie Tech Conference 


The remainder of the program was de- 


voted to the general formulation of the 


conference to be held at Carnegie Tech 
on “The Impact of Solid State Science 
on Engineering Materials.” The general 
theme of the conference is to be “what 
is the basic content of solid state physics 
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and what does it have to offer the engi- 
neer?” The conference is to be set up 
primarily for engineering teachers to 
give them a picture of how the new de- 
velopments in solid state physics are 
related to and can be utilized in modern 
courses in engineering materials and al- 
lied subjects. 

As now planned, the first day of the 
conference the last week in June will be 
devoted to “Fundamentals of Funda- 
mentals.” An opening talk will be given 
on the basic strutcure of matter, binding 
forces and similar fundamental concepts. 
This will be followed in the afternoon 
with a survey of the properties of ma- 
terials and an open discussion of ma- 
terials and the solid state. 

The Tuesday morning session is to be 
devoted to metals, introduction to metal- 
lie compounds, and general properties 
such as precipitation hardening. In the 
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afternoon, polymers, ceramics, and ce- 
ments will be discussed. ; 

The mechanical and thermal proper- 
ties of materials will be the subject of 
the discussion on Wednesday, with Thurs- 
day being devoted to the electrical and 
magnetic properties. 

Surfaces of materials will be dis- 
cussed on Friday morning with special 
attention to absorption, catalysis, and 
corrosion, and on Friday afternoon the 
conference will close with a general sum- 
mary of the field of materials as related 
to our knowledge of the solid state. 

Because of limited facilities, the con- 
ference will be limited to 150 individuals. 
It is hoped that engineering teachers in- 
terested in the new developments in the 
field can attend. 

The Allerton conference closed with 
the adoption of the following resolution. 


University of Illinois Conference on Solid State Physics 
in Engineering Education 


Resolution 


Recognizing the need for a scientific 
basis for the understanding of the prop- 
erties of materials and for the effective 
use of such knowledge in the solution 
of engineering problems, it is the sense 
of this conference 


I. that all engineering curricula in- 
clude material on structure of 
matter, 

II. that all engineering curricula in 
their advanced courses take cog- 
nizance of this physical basis of 
the properties of materials, 

III. that the implementation of these 
objectives be achieved through the 
cooperative efforts of engineering 
and physics departments at each 
institution. 

The conference recognizes fully that 

local situations will influence the realiza- 
tion of the stated objectives. 


One possibility might be a course of 
approximately 3 semester hours in the 
junior year based on general physics and 
possibly ordinary differential equations 
as prerequisites and including the fol- 
lowing topics: 

Crystal Structure 

Binding Forces and Crystal Types 

Mechanical and Thermal Properties 

Electrical Conductivity 

(a) Metals 
(b) Semiconductors 
(c) Salts 

Dielectric Properties 

Magnetic Properties 

Surface Effects 

Phosphors and Photoconductivity 


Regardless of the department in which 
such a course might be offered, its. ob- 
jectives definitely should be oriented to 
meet the needs of engineering students. 
To insure understanding of the concepts 
involved, it might be desirable, though 


M 
| 
ve essen- | 
g courses 
y various | 
arrange- | 
r courses 
one-term 
one-term | 
ering de- 
opinion 
nt where 
ded that 
fied and 
sic mod- 
be gen- 
s should 
n taught 
n taught 
neering | 
and its 
1 rather | 
; of the 
of the 
courses 
ring the 
he prin- 


498 


not essential, that such a course be pre- 
ceded by a course of approximately 3 
semester hours on atomic physics, based 
on the same prerequisites and including 
the following topics: 


Atomic Nature of Matter 
(a) Kinetic Theory 
Fundamental Particles 
Quantum Theory of Light 
Atomic Spectra 
(a) Energy Levels 
(b) Spectroscopy 
(c) Periodic System of Elements 
X-rays 
Wave Nature of Matter 
(a) One-dimensional Wave Equation 
Atomic Nucleus 
Molecular Structure 
(a) Valence Bonds 


Should it not prove feasible to offer 
this introductory course on atomic 
physics, part of the topics listed for it 
might be included in the outline of the 
material on Structure of Matter. 

The individuals recorded as being in 
attendance at the Allerton conference 
were the following. 


Frederick Seitz, Physics, University of Illi- 
nois 

Dan H. Pletta, Head, Applied Mechanics, 
Virginia Polytechnic Institute 

John W. Graham, Jr., Ass’t Dean, Eng’g 
& Science, Carnegie Tech 

J. E. Goldman, Department of Physics, Car- 
negie Tech 

A. B. Bronwell, Secretary, ASEE, North- 
western University 

B. R. Teare, Jr., Dean, Engr & Science, 
Carnegie Tech 
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John C. Slater, Department of Physics, 

W. Crawford Dunlap, Jr., G. E. Research 
Lab, Schenectady 

Ray Pepinsky, Research Professor of Phys. 
ies, Pennsylvania State University 


William G. Shepard, Department of Elee, | 


Engr., University of Minnesota 


Earl R. Parker, Professor of Metallurgy, | 


University of California 

T. A. Read, Department of Metallurgy, Co- 
lumbia University 

G. C. Danielson, Professor of Physics, Iowa 
State College 

P. H. Miller, Jr., Professor of Physics, Uni. 
versity of Pennsylvania. 

Sidney Millman, Physical Research Depart 
ment, Bell Telephone Labs 

A. W. Lawson, Department of Physics, Uni- 
versity of Chicago 

M. J. Sinnott, Chem & Met. Engr., University 
of Michigan 

K. Lark-Horovitz, Physics Department, Pur- 
due University 

L. M. K. Boelter, Dean, College of Engi- 
neering, University of California 

F. S. Buffington, Engineering Division, Cali- 
fornia Institute of Technology 

R. J. Seeger, Math, Phys, Engr Sciences, 
NSF 

Ernst Weber, Head, Department of Electri- 
eal Engr, Polytechnic Inst. of Brooklyn 

W. L. Everitt, Dean of Engineering, Uni- 
versity of Illinois 

Eric A. Walker, Dean of Engineering and 
Architecture, Penn State 

R. C. Retherford, EE Department, Univer- 
sity of Wisconsin 

John Bardeen, EE and Physics, University 
of Illinois 

Loyd P. Smith, Physics, Cornell University 

J. D. Ryder, Electrical Engineering, Uni- 
versity of Illinois 

Glenn Murphy, Head Aeronautical Engr, 
Iowa State College 
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Industry's Interest in More Education 
for Engineers* 


By L. E. GRINTER 


President of ASEE, Dean of the Graduate School and Director of Research, 
University of Florida 


There is indeed a striking comparison 
between the interest shown in the young 
engineering graduate today and twenty- 
five or thirty years ago. Today industry 
makes clear in many ways its intent to 
use every device for making the first five 
years of the graduate’s industrial associa- 
tion contribute to his individual effective- 
ness When I took my first industrial 
job my employer made it clear to me that 
he was merely experimenting and that 
he seriously questioned whether the in- 
vestment of time in training a college 
graduate in the ways of industry would 
ever pay off. After a few months I my- 
self decided that his experiment was 
going to be a failure, not because I 
couldn’t learn the ways of industry, but 
because he did not apprecipate suffi- 
ciently the usefulness of basic engineering 
science—so I quit the job and went back 
to school. 

It is worth noting that I had to quit 
the job to go back to school. If any 
evening graduate courses were given in 
Pittsburgh, where I was employed at 
that time, I was not made aware of them. 
If the idea of cooperative graduate 
study on a part-time basis existed, it 
was not general information. Certainly 
my employer had no feeling of responsi- 
bility for my further education except as 
an apprentice. I may have helped edu- 


*Presented at the College—Industry Con- 
ference sponsored by the Relations With 
Industry Division of ASEE, Detroit, Michi- 
gan, Jan. 16, 1954. 
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cate him because he seemed amazed by 
my decision to quit a steady job for fur- 
ther education. He remarked that he had 
fired a lot of men in his time but that I 
was the first one who had quit without a 
reason. To salve his pride he withheld 
a hundred dollars of my salary which 
he classified as the value of company 
effort toward my apprenticeship train- 
ing. I quote this case to point out the 
great change that has occurred over 
thirty years in industry-employee rela- 
tions. 


Continuing Education Needed 


Since we are restricted in the univer- 
sity by a curriculum of quite limited ex- 
tent, it is necessary for the graduate to 
continue his education after leaving the 
university. He needs at least three 
kinds of continuing education: 


(1) Special training for the job that 
he holds or expects to hold. This 
is exclusively the problem of in- 
dustry since no college can effec- 
tively teach company techniques 
and practices. 

(2) Further education in engineering 
or allied subjects. Evening gradu- 
ate courses are provided in large 
cities, and home study is always 
available to ambitious people. 
Also, many progressive companies 
have cooperative arrangements 
with universities for the conduct 
of special courses or educational 
programs. 
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(3) Further breadth of education is 
essential for good citizenship 
which demands a broad under- 
standing of people and the instru- 
ments of government, politics and 
economic institutions. 


The responsibility for these three types 
of continuing education is a joint respon- 
sibility of the young graduate, the em- 
ployer, the university and the engineer- 
ing societies. All of these influences ex- 
ist, but at times they have been operating 
at cross purposes. No individual can 
react favorably if he is being pulled in 
three directions at the same time, which 
is the situation if there is no plan as to 
how the individual graduate can advance 
his three-fold education, first for his im- 
mediate job, second toward greater depth 
in engineering, and third toward a more 
liberal education. 

I have long believed that interest 
should dictate the immedate direction of 
each individual’s education. Whenever 
we find a young person studying engi- 
neering merely because his father is an 
engineer or an engineering professor, we 
know that his chances of success are lim- 
ited. Of course, interests change. Every 
teacher has the occasional experience of 
having some of his brightest graduates 
return and admit freely that they have 
carried on no engineering studies after 
graduation. The emphasis upon training 
for the job has separated these gradu- 
ates from their profession, and once the 
continuity of interest in engineering 
study is broken it is not likely to be re- 
established. 

A great deal of emphasis is being 
placed upon counseling of college stu- 
dent, but it does not appear that an 
equally effective system exists in all in- 
dustry. The graduate’s boss can not 
ordinarily serve as an effective counselor 
because the boss has immediate problems 
to be solved that require certain types 
of training which he must necesarily urge 
upon the new employee. The counselor 


should have a broader viewpoint based 
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upon the long term needs of the company 
for people of all backgrounds of educa. 
tion. Such an individual can try to de. 
termine the interests of the young engi. 
neer and counsel him to seek further 
education that will provide an outlet for 
his interests either within the company 
or elsewhere. There is small merit in 
ruining a potential professional-scien. 
tifie engineer to produce a mediocre ex. 
ecutive or vice versa. 


Creative Engineers in Short Supply 


It is my belief that industry’s greatest 
shortage of engineers during the next 
ten or fifteen years will be in the field 
of creative, professional or scientific 
work. Engineers competent to produce 
creative results in research, development 
work and design are certain to remain in 
short supply no matter whether the total 
number of engineers becomes adequate 
or remains critical. A person with long 
experience in the field of commercial art 
mentioned recently that no more than 
one student in ten who enters that field 
can be depended upon for creative work 
in art. I fear that about the same ratio 
of one in ten will limit our production 
of creative designers and of research and 
development engineers. Of course, all 
engineering demands a modicum of crea- 
tivity since even maintenance work is s¢l- 
dom repetitive. However, an exception- 
ally high level of creativity is required 
for the production of research and de- 
velopment or novel design work. Such 
creative minds will always be in short 
supply. 

To an increasing extent the possibility 
of developing new ideas, concepts, prot 
esses or even new hardware for indus 
trial production requires knowledge of 
the engineering sciences. Statics includ- 
ing elasticity and plasticity, dynamics, 
including vibrations, fluid flow, heat flow, 
thermodynamics including combustion, 
electric flow, electronics and electric 
waves, physical metallurgy and the prop- 
erties of engineering materials form th 
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background engineering sciences. These 
engineering sciences rest upon the basic 
sciences of mathematics, chemistry and 
physics, including in the near future 
nuclear physics and the physics of the 
solid state. No graduate of a four-year 
curriculum is likely to have an adequate 
background of the basic sciences and the 
engineering sciences if his job is to be- 
come a creative engineering scientist for 
industry or even a design engineer. 

It is my suggestion then that industry 
scan most carefully its new recruits from 
the colleges of engineering to determine 
which ones have the interest and the abil- 
ity to continue their education in engi- 
neering science. When located, these 
individuals represent a large fraction of 
the industrial potential for future crea- 
tive activities including product develop- 
ment. It would be my thought that such 
individuals should all be given the op- 
portunity and encouragement to complete 
their studies for the master’s degree, and 
in more limited numbers to obtain the 
doctor’s degree. Industry can well af- 
ford to invest much more heavily in the 
training of future creative personnel 
since it is unrealistic to expect young 
men who have already invested an aver- 
age of four years and 5000 dollars in a 
B.S. degree in engineering to be willing 
to face a large added expense for gradu- 
ate education without earned income. 
The Armed Services have long recog- 
nized the necessity of providing such 
training for officers wherever needed. 


Educational Opportunities 


When large industries face the prob- 
lem of continued education for employ- 
ees they find several opportunities. 
Sources on an evening school basis may 
be available near the plant or at cities 
within driving distance. If so, the typi- 
cal rebate of tuition by the company may 
be adequate inducement for students who 
are taking undergraduate courses or 
courses for general education, but is is a 
rather negligible contribution to the grad- 
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uate study of engineers. This problem 
needs to be restudied. For example, com- 
pany fellowships for full-time graduate 
study of selected employees should be 
considered. A company may also decide 
to arrange with an educational institution 
to conduct graduate courses and special 
courses at the plant, or nearby, for Com- 
pany students. When approached with 
the undertsanding that long-term educa- 
tional benefits are being sought, rather 
than particular job training, such aca- 
demic programs have real value and have 
been conducted successfully. 

A very large company or industry may 
feel that it can afford a Company Insti- 
tute for the training of its employees. 
There are examples in the automotive 
industry and also in the Federal Gov- 
ernment. At a recent meeting at which 
a group of educators including industrial 
representatives were drawn together to 
study this problem in its relation to 
Federal Agencies it was concluded that 
the granting of degrees should not be 
sought by such agencies, and I am sure 
that the same arguments apply to in- 
dustry. The immediate desire for job 
training is too influential in a non-aca- 
demic atmosphere; the feeling of the 
student that education so provided must 
be necessary to his advancement is likely 
to result in classes filled with students . 
of mediocre qualifications. There is also 
a lack of stability in the too frequent 
use of part-time teachers resulting in 
typically large drop-outs from classes. 
Academic institutions have long experi- 
ence in avoiding such problems, which 
is really the basis of maintaining high 
academic standards. 

With more than one hundred and sixty 
accredited colleges of engineering avail- 
able in this country no company need 
fail to obtain academic sponsorship 
for any educational program which it 
desires to have conducted on a graduate 
or undergraduate level. However, the 
company should not approach a univer- 
sity with the idea that it can have uni- 
versity sponsorship and still dictate the 
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program itself. The reason for university 
sponsorship is to obtain an impatrial in- 
fluence upon the educational program 
that keeps it above the level of an indus- 


trial training program. If the latter is. 


desired, the program should be concluded 
by the company on a non-credit basis. 
But if graduate or undergraduate credit 
is desired for application to a university 
degree, the final decisions concerning the 
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selection of the teacher, the course con- 
tent, the prerequisite study and the selee- 
tion of students can only be made by the 
university sponsoring or operating the 
program. When this necessity is clearly 
recognized, a working relationship should 
not be difficult to achieve. I believe that 
we need many more cooperative com- 
pany-university programs at the gradn- 
ate level in many engineering fields. 


College Notes 


The administration of teaching and re- 
search in engineering at the University 
of Pennsylvania has been completely re- 
organized in order to coordinate and ex- 
tend the University’s activities in these 
fields. Under the reorganization the 
Towne Scientific School has been divided 
into four separate Schools of Chemical, 
Civil, Mechanical and Metallurgical En- 
gineering, each of which will have its 
own faculty. 

Directors have been named to head the 
four newly-created schools and the Moore 
School of Electrical Engineering, while 
two assistant vice-presidents for engi- 
neering also have been appointed. All 
of these various engineering units will 


function under Dr. Carl C. Chambers, 
vice-president in charge of engineering 
affairs. In addition, provision has been 
made for the establishment of an Institute 
for Cooperative Research to stimulate, 
coordinate and manage investigative ac- 
tivities in the engineering field for indus- 
try, foundations and government. 

Appointed directors of the five engi- 
neering schools are Dr. Melvin C. Mol- 
stad, Swarthmore, Chemical Engineering; 
Emory F. Stover, Gladwyne, Civil Engi- 
neering; Lee N. Gulick, Bala-Cynwyd, 
Mechanical Engineering; Dr. Robert M. 
Brick, Bryn Mawr, Metallurgical Engi- 
neering, and Dr. John G. Brainerd, West 
Chester, Moore School. 
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Industry, Engineers and the First Five Years 
of Professional Development’ 


By DR. L. F. GRANT 


Chairman, Engineers’ Council for Professional Development 


As I am here in my capacity as chair- 
man of the Engineers’ Council for Pro- 
fessional Development, hereinafter re- 
ferred to as ECPD, I shall confine my- 
self to a discussion of the “First Five 
Years of Professional Development,” 
eommonly known as the Monteith Re- 
port, and, as it is expected that out of 
this meeting will grow one of the courses 
which that report contemplates, I think it 
well to tell you something of its history. 

The ECPD was formed with the idea 
of developing the engineer in successive 
phases, and not of developing the profes- 
sion. The first of its objects was to give 
adequate counselling in schools to boys 
who were considering entering engineer- 
ing colleges. When I was a youngster, 
no such advice was available. Some of 
the older men present may remember a 
book about engineers written by the late 
Richard Harding Davis. It was a first- 
class adventure story and depicted the 
hero—an engineer—running a transit 
with one hand and standing off a gang 
of desperadoes with a gun in the other, 
and on the penultimate page marrying 
the daughter of the president of the 
railroad. I suppose that book was re- 
sponsible for producing a larger crop 
of mediocre engineers than any other 
influence I can think of. The second was 
to examine and accredit the various cur- 
ricula offered throughout the country to 
see whether they were thoroughly effi- 


* Presented at the Relations with Industry 
Division, ASEE meeting at Detroit, Jan. 
16, 1954, 
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cient. Now, having dealt with the boy 
before he goes to college, and having 
tried so far as is possible to make sure 
that the young man’s college course is a 
satisfactory one, we come to the third 
of the ECPD objects, and this is the one 
with which we are concerned today, 
namely development after graduation. 
In this for a long time we made no 
progress. I myself, was chairman of a 
similar committee in Canada and for 
several years I did my utmost to try to 
find out what the profession can do for 
the young engineer—entirely without 
success. 

What does he want? He wants a bet- 
ter job, and by that I do not mean of 
course simply more pay, but work that 
will constantly be a challenge to the best 
that is in him, that will call upon him 
to improve his professional knowledge, 
his outlook on affairs outside of the pro- 
fession, and to increase his usefulness to 
society in general and to his employer in 
particular. Obviously for any organiza- 
tion to achieve this is a difficult task, 
and when in the course of time I became 
the Canadian representative on the 
ECPD Committee in charge of this proj- 
ect I found that whereas I had been try- 
ing for three or four years in Canada 
to effect some result and had got no- 
where, the ECPD, had been trying for a 
much longer time and had got to exactly 
the same place. 

Finally in 1949, the then chairman of 
the ECPD (and I am particularly glad 
to make this statement here) a well- 
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known citizen of Detroit—Mr. James 
Parker of Detroit-Edison—said that he 
was tired of talking about this plan, that 
he would have a survey and a report 
made from which a programme could be 
designed and implemented, and if it was 
not possible to implement this pro- 
gramme, the ECPD should throw in its 
hand and decide that the project was 
beyond its powers. 


Full Professional Stature 


The eminent engineer who was chosen 
to make the survey and report was Dr. 
A. C. Monteith of Westinghouse. Dr. 
Monteith assembled a very competent 
committee of men who, as the foreword 
states, “were active engineers, busy in 
their field of endeavour, but anxious to 
help the rising generation attain full 
professional stature.” Could one give 
any finer tribute to a group of engineers 
than those words? 

I am glad to have this opportunity of 
expressing my admiration for and grati- 
tude to them for the work they did. The 
report was a voluminous one. 

The headings under which the “First 
Five Years of Professional Develop- 
ment” are discussed, are: 


1. Orientation and Training; 

2. Continued education of graduate en- 
gineers; 

3. Integrating the young engineer into 
his community; 

4. Registration of the young engineer; 

5. Self appraisal methods for evaluating 
characteristics in engineering; 

6. Reading list. 


In order to produce this report a syste- 
matic survey was made of the training 
given by fifty-four companies in the 
United States which the committee classi- 
fied as: 


A. SMALL: _ those which normally em- 
ploy five new young en- 
gineers every year; 

B. MEDIUM: those which normally em- 


ploy from five to twenty- 
five; and, 
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C. BIG: those which normally em. 
ploy more than twenty. 
five new graduates, run. 
ning in some cases into 


the hundreds; 


beside these fifty-four companies the 
committee surveyed a number of others 
though less completely. 

In nearly every case the big companies 
have some sort of formalized course, 
given in the company’s time and at the 
company’s expense. Some of the medium 
class are doing the same, but very few 
of the smaller ones are. It must be re. 
membered, however, that in the small 
concern the young engineer will often 
obtain personal advice and _ direction 
which may well be as valuable as the 
more systematic courses which the larger 
companies are able to undertake. But 
obviously there are many young engineers 
who do not have the opportunity of r- 
ceiving such beneficial training. 

From the beginning it was realized that 
the project must have the support and 
co-operation of industrial leaders as well 
as educationalists, and it is a pleasure 
for me to say that every assistance pos- 
sible was given to Dr. Monteith’s con- 
mittee by the industries interviewed, that 
this assistance has since been continued 
especially in Cincinnati where the first 
course is now being held, and the pres- 
ence of so many industrialists here today 
gives further evidence that industry ree- 
ognizes the need for further training of 
engineers if they are to make the most 
of themselves, not only for their own 
benefit, but for that of their employer. 


Post-College Slump 


The Report recognizes that all too 
many young men, when they graduate, 
fall into what has been called ‘the post- 
college slump,’ as a result of being re 
moved from the affectionate care and 
sympathetic encouragement which they 
receive (especially at examination time) 
from us professors, and being then piteh- 
forked into employment where the em- 
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ployer has the peculiar and _ heretical 
notion that the young man ought to be 
able to do something for himself. Some 
effort is needed at this stage to remind 
the young man that education is a con- 
tinning process (I apologize for using 
this somewhat shop-worn cliché but we do 
not seem to be able to get away from it), 
and that he has at least part of the re- 
sponsibility for making himself more 
useful to his employer if he is to ad- 
vance in professional responsibility and 
achievement. 

Training thus becomes a triple partner- 

ship between industry, education, and of 
course, the young man himself. The 
constant support and the constructive 
and helpful criticisms which the ECPD 
receives from industry is most encourag- 
ing. 
When the Monteith Report was pre- 
sented to the annual meeting of ECPD 
at Cleveland in October 1950, it met with 
unanimous approval, and the question 
then became, how was it to be imple- 
mented? The main difficulty was to 
obtain a competent director, and after 
some delay the Council was very fortu- 
nate in obtaining the services of Profes- 
sor Cornelius Wandmacher of the Uni- 
versity of Cincinnati, who, after two 
years of hard preliminary work, in- 
augurated the first course in October of 
1953. The details of that programme will 
be explained later and I am going to 
touch on only two or three points. 

The studies which are proposed are 
mainly those of engineering, and they 
may, if pursued long enough, lead to a 
Master’s degree, and even if the student 
does not want to go so far as that, he 
will be able to refresh and extend his 
engineering knowledge and to do some 
work on a post graduate level. This 
part of the project is necessarily the re- 
sponsibility of engineering teachers. 

Now what can engineers in industry, 
and industrialists in general do to help 
in this program? Well they are so to 
speak, the ultimate consumers of the 
product of engineering colleges, a prod- 
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uct which to the industrialist is only raw 
material or at least only patrially proc- 
essed material. You industrial men can 
teach the young engineer what industry 
expects of him; you can show him how 
his university education must be imple- 
mented by application and by practical 
experience, and you can give him that 
knowledge of industrial problems and 
their solution, which the college cannot 
do. How welcome such instruction will 
be is illustrated by the remark of one 
young man who was a member of a group 
for whom I arranged a somewhat similar 
course. He said to me, “We have been 
listening to professors for four years, 
now we should like to hear from the man 
who is actually doing the work,” for 
which admirable opinion I congratulated 
him warmly. 

Labour relations, company finance and 
management, the many problems with 
which industry is faced, must also form 
part of such a course, and here indus- 
trialists are best fitted to give instruc- 
tion. 

Again the young engineer does not al- 
ways appreciate his duties to his profes- 
sion and to the community, and this is 
recognized by the Monteith Report in 
Points 3 and 4, “Integrating the Young 
Engineer into his Community,” and 
“Registration for the Young Engineer.” 


Development of the Young Engineer 
as a Man 


Finally it was found that nearly every 
company gave in its training something 
outside of engineering, something which 
had as its object the development of the 
young engineer as a man, or to use an 
old-fashioned expression of which I am 
very fond, “a man of parts,” by giving 
him some of those things which he did 
not get at college, or which, if he did, he 
was inclined to disregard as not being 
exactly engineering. Such things may 


be a better mastery of the spoken and 
written word, a knowledge of current 
affairs, both national and international, 
political economy, possibly as we have 
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tried in Canada, some introduction to 
the appreciation of Philosophy, of Art, 
of Music, and of Literature, or even 
The Social Graces. 

The young men who participate in 
such a course as is proposed, both on 
its technical and non-technical sides, will 
I am sure develop professionally as engi- 
neers, as citizens, and as men of parts, 
so that they may in time attain to the 


FIRST FIVE YEARS OF PROFESSIONAL DEVELOPMENT 


splendid ideal written by Bacon in his 
preface to “Maxims of the Law,” in 
those rolling Elizabethan periods of 
which Bacon was such a master: 


‘*T HOLD every man a debtor to his pro. 
fession; from the which as men of course 
do seek to receive countenance and profit, 
so ought they of duty to endeavour them- 
selves by way of amends to be a help and 
ornament thereunto.’’ 


College Notes 


New developments in engineering will 
be presented at the Pennsylvania State 
University through eight summer semi- 
nars. These include programs in Analog 
Computers, June 21—July 2; Color Tele- 
vision, June 21-July 2; Creative Engi- 
neering, June 21—July 2; Electrical Con- 
tacts, June 28-July 2; Electrostatic Pre- 
cipitation, June 21-25; Mechanics of 
Creep, June 28-July 2; High-Tempera- 
ture Properties of Materials, June 21-25; 
and Transistors, June 9-19. Outstand- 
ing guest lecturers will present the latest 
developments in these fields. 

Enrollment is open to graduate engi- 
neers and scientists. Inquiries should be 
addressed to Prof. K. L. Holderman, 103 
Mechanical Engineering Building, the 


Pennsylvania State University, State Col- 
lege, Pennsylvania. 


The appointment of Dean Edward L. 
Cochrane as Vice President for Industrial 
and Governmental Relations and of Pro- 
fessor C. Richard Soderberg as Dean of 
the School of Engineering at the Massa- 
chusetts Institute of Technology has 
been announced. 


A special one-week summer program in 
Corrosion, to summarize the fundamental 
and recent advances in this field, will be 
given at the MIT during the 1954 Sun- 
mer Session, from June 21 through 25. 

Dr. Herbert H. Uhlig, Professor of 
Metallurgy, will be in charge of the sum- 
mer program. 
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Experience Tells Me* 


By J. J. CRONIN 


Vice President in charge of Manufacturing Staff, General Motors Corporation 


A young engineer’s first five years af- 
ter college are, in most cases, rather 
long ones. As I recall it, they were for 
me, and I presume that I had all the 
problems which confront today’s young 
engineers. Perhaps, like others today, 
I even went so far as to borrow some 
problems which did not exist. The pay 
in 1918 at Fisher Body for a young 
eollege graduate was thirty cents an 
hour, and while that was only equivalent 
to six hamburgers, I should say that in 
those days a hamburger came more 
nearly being a satisfying meal than does 
its namesake today. We worked hard 
and dreamed large dreams in those days 
just as young men do today. Similarly, 
we were concerned about such things as 
our financial progress on the job, our 
opportunity for advancement, our doubts 
as to whether our work was fully ap- 
preciated, and what we could do to 
better equip ourselves for tomorrow’s 
hoped-for opportunity. I am sure that 
these or related problems are burdening 
the young engineer today. 

To you as technically-minded men, my 
message may be disappointingly non- 
technical, yet this is the chance I take. 
I hold a great appreciation for each of 
the three fields which you represent but, 
with your permission, I would like to 
broaden the conventional definitions 
which each of your may hold for your 
callings or offices. 

We generally think of engineers as ex- 
ercising ingenuity in the design of 
things. I would like to extend the mean- 


* Presented at College Industry Confer- 
ence, Relations with Industry Division, 


ASEE, Detroit, January 16, 1954. 


ing beyond the “design of things” to in- 
elude “the design of living.” 

We think conventionally of technical 
societies as existing primarily as a focal 
gathering point for those having a com- 
munity of interest in a technology and 
for the dissemination of information 
with respect to that interest. Consider- 
ing that such a group is in itself a seg- 
ment of society and thus is made up in 
its membership of men and women with 
singleness of purpose, I would broaden 
the objectives of a technical society to 
include the techniques of better human 
relations. 

Engineering educators are convention- 
ally and properly thought of as learned 
folks shouldering the heavy responsibil- 
ity of shaping young minds and instil- 
ling in their students the maximum of 
fundamental technical knowledge. I 
would like to lay down the challenge that 
engineering educators have the priceless 
opportunity of also helping the engi- 
neering student to shore up the crucible 
in which that knowledge is contained. 
Knowledge to be useful must be in the 
mind of a person of sound character or 
that knowledge might someday be wasted 
or misused, 

Since I’ve warned you that my mes- 
sage will be non-technical, I’d like to 
tell you about a recent athletic event 
which took place at Briggs Stadium, De- 
troit. It is the home of our Baseball 
Tigers in summer and our Football 
Lions in the fall. Between Christmas and 
New Year’s, an important athletic event 
took place there. The Cleveland 
Browns, champions of the Eastern Di- 
vision of the National Football Confer- 
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ence, engaged our Detroit Lions, cham- 
pions of the West. The two teams were 
evenly matched. Hither could have been 
victorious or the contest could have ended 
in a tie and everyone, including the 
fans perhaps, would have been satisfied. 
A few days prior to the game, the quar- 
terback and leader of the Cleveland 
Browns made a very significant state- 
ment to the press. This great team 
leader, Otto Graham, said that the league 
championship would be decided on the 
basis of “mental fitness.” Translate 
“mental fitness” any way you wish and 
it adds up to a wholesome attitude—in 
this case, a wholesome attitude toward 
the job of winning a game. 

From the spectators’ standpoint, the 
game was a thriller and the champion- 
ship was won by the slim margin of a 
point after touchdown, and I am sure 
that none of us in the stands would have 
wanted to shoulder Doak Walker’s re- 
sponsibility in kicking that all-important 
Detroit point, but he approached the job 
with a determination borne of right at- 
titude. 

Former President Theodore Roose- 
velt, a man who goes down in history 
as having a great depth of human un- 
derstanding, left his permanent mark 
on our country. He left a nation proud 
of its own natural resources and a na- 
tion which had the righteous respect of 
an entire family of nations. He also left 
this significant account of his efforts as 
recorded by writer David Guy Powers.* 
Theodore Roosevelt said 


I stood out for my opinion alone. My own 
conscience, my own judgments were to de- 
cide all things. I would listen to no argu- 
ments, no advice. Finally, I learned that 
the things I wanted to do, I was powerless 
to accomplish. 

What did I do? I looked the ground over 
and made up my mind that there were sev- 
eral excellent people with honest opinions 
even though they differed with me. I turned 


*From ‘‘Live a New Life,’’ by David 
Guy Powers, copyright 1948. Reprinted by 
permission of Doubleday & Co., Ine. 
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in to help them and they turned to and 
gave me a hand, and so we were able to 
get things done. We did not agree on all 
things but we did on some and those we 
pulled at together. 


You who are participants or guests at 
this conference know about the give and 
take of a meeting. You, too, may have 
had your individual differences during 
the day but I’m sure that you agree on 
the value of achieving the goal which has 
brought us together. In a way, the 
very fact that you have appeared here 
today indicates that you have a whole. 
some attitude toward the task. You 
recognize that a problem exists and are 
giving of yourselves to help arrive at a 
solution. 

There is much in common among Otto 
Graham—the football quarterback— 
Theodore Roosevelt—the man who spoke 
softly more than he used the big stick— 
and you who are gathered here today. 
Otto Graham talked essentially about a 
wholesome attitude toward the job at 
hand—which in this case was the win- 
ning of a professional football game, 
Teddy Roosevelt spoke frankly about 
how he arrived at a wholesome attitude 
toward people. You who have come here 
to give of yourselves for the advancement 
of a worthy cause have exhibited 
wholesome attitude toward living. 


Successful Accomplishment 


All action stems from our will to per- 
form the action. The will grows from 
an idea which is allowed to develop or 
is extinguished by our judgment. If 
our judgment permits the idea to move 
to the stage of our determining to do 
something about it, the action is tem- 
pered by an elusive spark which is ou 
attitude and our attitude can grow into 
a fierce flame which will determine the 
type or character of our action. Ou 
attitude is the key element. A whole 
some attitude underlies all successful ac- 
complishment. 

And it is at successful accomplishment 
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that we aim when we discuss the engi- 
neer’s first five years in industry. We 
—all of us—want to create a favorable 
climate for the young engineer so that 
he does not consider his work to be eco- 
nomie drudgery necessary to make a liv- 
ing but rather as an opportunity to de- 
velop and express his latent talents. We 
want the individual engineer to take 
maximum advantage of that climate and 
come to realize that his attitude toward 
work, toward living, and toward people 
will develop an inner satisfaction 
through personal attainment, attainment 
which is measured directly by the elastic 
limit of his abilities. 

Have you ever paused to consider how 
tremendously our attitude effects our ac- 
tions? We associate success with great 
actions whether they be sudden as in 
battle or on an athletic field or sustained 
over a lifetime as in the case of great 
statesmen. Men who translate their lives 
into great actions invariably exhibit 
wholesome attitudes. 

Along the highway of life, each of 
us is attracted by some men of action, 
and invariably we admire them for cer- 
tain personal traits. Notice how these 
traits are each an attitude—ambition, 
cheerfulness, confidence, courage, en- 
thusiasm, integrity, loyalty, persever- 
ance, self-control, understanding, and 
vision, to name but a few. 

Each of these traits associated with 
success is the expression of a wholesome 
attitude toward people, toward work, 
or toward living generally. We are free, 
each of us, to assume or develop any or 
all of these traits. Similarly, we are 
free, each of us, to demonstrate a willing- 
ness to instill and develop these traits 
in the young men who come within the 
shadow of our influence. 

The shadow of your influence may be 
longer than you think. In many ways, 
our founding fathers considered them- 
selves as very ordinary folks and all of 
us today may look around us to see what 
their sound thinking has accomplished. 
Suppose for a moment that our founding 
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fathers had set up a government such 
as that which has grown up behind the 
Iron Curtain. Could the same material 
advancement have been possible, even 
with our vast natural resources? His- 
tory’s pages are full of examples of 
nations which had the same material 
opportunity to prosper as had the United 
States but somehow did not achieve our 
benefits. 

I am not one to place undue im- 
portance on our material advantages nor 
to say that anything American is neces- 
sarily the best in the world. However, 
I do certainly value and endorse the 
working climate of individual initiative 
which made our high living standard 
possible. Our founding fathers estab- 
lished a nation unique on the face of the 
earth because it advanced the proposi- 
tion that man gets his rights from God 
and not from government. Between 
man and government, man is supreme. 
Man is free to make choices, good or 
bad. 

Picture if you will the young engineer 
behind the Iron Curtain who could de- 
rive personal benefits from ambition, 
cheerfulness, confidence, generosity, in- 
tegrity, and all the rest! Our young 
engineers—and all of us—-still live under 
the shadow of the influence of our found- 
ing fathers. Our freedom gives us the 
right to life, liberty, and pursuit of 
happiness according to our own aitti- 
tudes toward these three elements. We 
are free to demonstrate, live, and ex- 
press our attitudes toward good—or evil 
—objectives; and our own attitudes can 
be very contagious. 

What I’ve tried to point out so far 
is that a wholesome attitude underlies 
success in any venture and that we live 
in a unique nation where a wholesome 
attitude pays off for all of us. Let us 
try to apply a wholesome attitude to 
the task at hand: that of creating the 
right kind of climate for the young en- 
gineer in his first five years in industry 
—realizing, of course, that the young 
engineer by his work and attitudes will 
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bear the full responsibility for taking 
advantage of the opportunities available 
in this climate. 


Industry and Education 


In the area of education first of all, 


let us give honest recognition to the 
store of technical knowledge which the 
young man has gained on earning his 
baccalaureate degree in engineering. The 
knowledge is of sufficient value to us in 
industry so that we have completed briskly 
for next June’s 19,000 graduates of U. S. 
engineering schools as we did for last 
June’s 24,000 graduates. The Scientific 
Manpower Commission has indicated that 
we have a need in the United States for 
from 35,000 to 40,000 engineers right 
now and the Commission estimates that 
our needs to accomplish the nation’s en- 
gineering tasks will continue at a level 
of about 30,000 new engineers per year 
for some time. 

When engineering graduates come to 
us in industry, we assume a responsi- 
bility of carrying on where engineering 
educators leave off. While we in in- 
dustry welcome and seek young engi- 
neers, we recognize that they are by no 
means finished products. You have 
trained them to become engineers; you 
were not expected to turn them out as 
finished engineers. The responsibility of 
undertaking further training programs 
is one which we gladly accept. 

In our training programs, we have an 
excellent opportunity to discuss the value 
of graduate study as it might apply to 
each individual and in some cases we 
could recommend to the young engineer 
that he supplement his on-the-job train- 
ing with formal graduate study. In Gen- 
eral Motors, we operate under a policy 
of decentralized control and each operat- 
ing unit establishes its own practices. 
But I know of no unit in which gradu- 
ate work by young engineers is discour- 
aged. In fact, we hear only of its en- 
couragement. 

Among the means taken by industry 
to promote the self-development of young 


engineers through graduate study pro. 
grams are 


(1) Reimbursement of tuition, pro- 
vided certain requirements are 
met. 

(2) Granting of graduate scholarships 
to employees. 

(3) Granting to colleges and univergj- 
ties graduate fellowships which 
are filled by students who do not 
commit themselves to become en- 
ployees of the industry whic 
makes the grant. 


Industry also promotes a closer liaison 
between engineering education and their 
employees through 


(1) Bringing engineering professors 
into their laboratories and plants 
for summer work. 

(2) Conducting of seminars in which 
professors are invited in as leai- 
ers. 

(3) Conducting of conferences in 
which engineering educators are 
invited to a program of visits and 
lectures to better acquaint them 
with industry’s viewpoints and to 
bring to industry a greater under- 
standing of problems in engineer- 
ing education. 

(4) Sharing of technical information, 
such as we do in General Motor 
by providing engineer-lecturers 
for college classrooms and publi- 
cation of a technical periodical 
for engineering educators. 


Two Academic Camps 


At a conference for engineering edu- 
eators held by General Motors last sum- 
mer, we learned that the educators are 
divided into two academic camps. One 
group feels that industry has grown 9 
complex that it is no longer possible to 
specialize engineering education to a sufi- 
cient degree so that the graduate will be 
immediately profitable to industry. This 
group urges a return—or a continuing 
emphasis—on a thorough grounding it 
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the basic sciences. The second group 
feels that a student ought to be trained 
very thoroughly in a narrow technical 
field so that he can be immediately valu- 
able in his specialty. 

I have no particular preference for 
either academic viewpoint, and there are 
many others, both in my company and 
in industry generally, who have no strong 
preference either for a specialized edu- 
eation or a broad scientific training. The 
guests at our conference made a survey 
and appointed a spokesman from their 
number to summarize their findings. The 
Professor, from the University of To- 
ronto, said in his talk given near the 
end of the 15-day conference 


The answer was quite unequivocal and a 
bit shocking. General Motors, judged by 
the composite answers, did not fall into the 
arms of either camp but marched bravely 
to a third position, stuck its banner in the 
ground and allowed us to see on it words 
emblazoned in letters of gold; we looked 
at one another, for those werds didn’t ap- 
pear in the syllabus, the curriculum of either 
camp, and these words were thus strange to 
us. They were principally integrity, dili- 
gence and ability to express one’s self. 
Humility was one, and one or two other 
qualities. 


I do believe that the Professor from 
Toronto used the word “shocking” to 
heighten his meaning. We grew to know 
him quite well during the two weeks 
he was our guest. By his actions, he 
stood out to us as one who in his associa- 
tions with students would definitely gen- 
erate just the kinds of wholesome atti- 
tudes which industry desires, not only 
that the employee may make his contri- 
bution to industry but, more importantly, 
that he may make life satisfying for 
himself and for his family. 

It is far more than my own personal 
opinion that we in business and industry 
have an obligation to share with the 
schools the responsibility of insuring that 
our young people are educated and 
trained for effective living in the world 
as it is, and not as some of us would 
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like to have it. Our desire for favorable 
iattitudes transcends any preference 
which we might have with respect to 
curricula, whether they be specialized or 
stress the basic sciences. It means that 
we think that all young people ought 
to be far more conscious than they are 
of the ultimate objective of all educa- 
tion and training, namely, becoming 
equipped to make a satisfactory living 
—but more importantly—to make a suc- 
cessful life. 

Certainly, the college years are very 
impressionable ones for the future en- 
gineer. Professors and instructors have 
a superlative opportunity while indoctri- 
nating their students in engineering 
knowledge to also instill the less easily 
defined fundamentals of effective living. 
In this latter task, the best teaching tool, 
to my mind, is the power of example. 


Technical Societies 


In this joint effort of ours, technical 
societies also have their opportunity to 
demonstrate to the young engineer the 
value of effective living as an engineer, 
for these societies offer a medium whereby 
the young engineer can obtain a broader 
viewpoint of his particular specialty. His 
society membership gives him the op- 
portunity to hear the viewpoints of a 
broad cross section of engineers in his 
own field and to learn from their experi- 
ences. 

I suggest here that technical societies 
make sure that their younger members 
have an opportunity to discuss with 
older members informally and quite fre- 
quently their areas of mutual interest. 
The society should do this as a primary 
“bread and butter” job; for it is quite 
easy for a young engineer to gain pre- 
cisely the kind of technical information 
heard in lectures simply by visiting a 
good technical library. Any society also 
has the opportunity through its member- 
ship to disseminate information on the 
technique of effective living. And since 
it is a society, it also must offer some 
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social outlet to its membership. This 
enables the older members to set the 
same kind of good example which pro- 
fessors can set in the classroom. 


Industry and the Individual 


Just as the responsibilities of engineer- 
ing education and industry intermingle, 
so do those of industry and the individual. 
As I’ve mentioned, engineering educators 
train and develop a young man to be- 
come an engineer and industry has the 
responsibility of creating a climate in 
which the graduate can express his train- 
ing in work. His profession must not 
be permitted to lapse, as some might 
have it, into a simple trade wherein his 
productiveness would be measured 
purely by hours spent on the job (though 
this is necessary) rather than by his 
creativeness as a member of a proud 
profession. 

Industry’s responsibility is to create a 
good climate for creative engineering. 
We need to give due regard for the 
worth of an engineering education. We 
need to assure ourselves that the young 
engineer gets as profitable experience 
and training during his first years as 
does the medical school graduate during 
his internship. Further, we need to es- 
tablish and maintain equitable policies 
and practices relating to salaries and 
promotions so that the young engineer 
will have the benefit of personal rewards 
commensurate with his ability to trans- 
late his engineering knowledge into work 
for the success, both for the business and 
for himself. 

On-the-job training is necesary but in- 
dustry would find little success in forcing 
its young graduates to continue in night 
school until they obtained advanced de- 
grees. That step, too, is left to the in- 


dividual initiative of the young engineer. 
He must sense the advantage of further 
formal education to equip him for mak- 
ing a greater contribution of himself to 
his company. From a practical stand- 
point, I cannot see how industry can 
arbitrarily set down practices 


which 
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would guarantee progress purely on the 
grounds of employees obtaining advanced 
degrees. 

The young engineer, too, has a graye 
responsibility in his first years. He 
needs to find his own definition of sue. 
cessful living and a way to derive the 
maximum benefit from both his technical 
education and his ability to work as 4 
member of a team—to lean on his el- 
leagues and to serve them at the same 
time. His attitude toward them and to. 
ward his work will determine his om 
success in developing his abilities to their 
elastic limit. In the final analysis, the 
young engineer himself has the responsi- 
bility for his own self-development. 

Now we should warn the young eng:- 
neer that while he might know what the 
ideal working and learning climate is, 
he will not find it exemplified perfectly 
anywhere—in any industry, in any cdl- 
lege or university, nor in his association 
with any technical society. Human be 
ings are seldom capable of perfection in 
anything. The young engineer then needs 
to adjust his own thinking to the situa- 
tion as he finds it and to try to improve 


the situation and himself within the | 
framework which he finds. One thingis} lems in 
certain, a wholesome attitude in each | 


new engineer in any laboratory is a fore | 


to the good. One candle in the dark can 


new engineer is capable of being a strong 


exist before his arrival. 


Conclusion 


In summary, the entire program 
helping make the engineer’s first five 
years in industry successful is a jou! 
effort. I want to emphasize, however, 
that in the final analysis engineering 
education, technical societies, and i 
dustry can serve only to assist the young 
engineer in his own development—w 
point the way. The sole responsibility 
for assuming and developing right atti 
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» thing is | 


tudes toward work, toward people, and 
toward living—and thus developing a 
successful life—rests squarely on the 
shoulders of the young engineer. No 
agency or other person can do the job 
for him. 

The young engineer will find that hard 
work on his part is the key to his success 
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not only in his five years but in all his 
years to follow—and gentlemen, there is 
something dignified about hard work. If 
he needs assistance and is looking for a 
helping hand, let him first be sure to 
use the two that are hanging at his side. 

This, in a nut shell, is what “Experi- 
ence Tells Me.” 


Sections and Branches 


The Fall Meeting of the Middle At- 
lantic Section of ASEE was held at the 
University of Pennsylvania on December 
5, 1953. 

The morning session was held in the 
University Museum Auditorium, and was 
opened by Chairman C. F. Bonilla. He 
introduced Dean C. Chambers of the 
Moore School, who, in turn, had the 
privilege to present Dr. G. P. Harnwell, 


President of the University of Pennsyl- 


vania, who welcomed the members and 
their guests. The speaker for this meet- 


_ ing was Dr. M. D. Whitaker, President 


of Lehigh University, whose subject was 
These prob- 
lems include crowding, curriculum con- 


' tent for broad cultural training, lack of 
is a force 


dark can } 


teachers, which is most noticeable in the 
elementary educational group at present, 
but which will reach the high school and 
the college groups in the near future. A 


educational system. 

A business meeting followed the morn- 
ing meeting. After the approval of the 
minutes of the Spring Meeting held at 
the University of Delaware, and the 
financial report, Chairman Bonilla re- 
ceived the report from the Nominating 
Committee, and, since there were no nom- 
inations from the floor, moved that the 
following be declared elected: 


Professor H. M. Jenkins, Swarthmore 
College, Chairman 


Mr. Forrest E. Allen, The Interna- 
tional Nickel Co., Ine., Vice-Chair- 
man 


Dean Thorndike Saville, New York 
University, Section Repr. on Council, and 
Professor H. S. Bueche, University of 
Delaware, Secretary-Treasurer, had pre- 
viously been elected. 

The Chairman requested the Section to 
vote on a new By-Law, namely: At the 
election of officers in even numbered 
years, the Nominating Committee present 
the name or names of those to be voted 
in as Section Representative on the Na- 
tional Council. This office is for two 
years, and the person elected takes office 
ten days after the Summer Annual Meet- 
ing following his election. This By-Law 
was approved. 

The Chairman appointed a committee 
consisting of William Allan, Chairman, 
D. J. Stanley Morehouse, and A. W. 
Luce, to study the Grinter Report. Since 
so many present had not seen or even 
heard of this report, it is hoped that a 
broad informative report may be made 
at the Lafayette College meeting. 

The Section also approved prize awards 
for the winning papers in the Paper Con- 
test for Young Engineering Teachers. 
These awards for 1954 will be $25.00, 
$15.00, and $10.00, and the papers will 
be eligible for the National Prizes of 
$200.00 and $100.00. 

Seven group meetings were held in the 
afternoon, followed by a social hour at 
the Penn Sheraton Hotel. Dinner for 
over 150 was held in the same hotel, after 
which there was adjournment, 
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Summer Employment — Boeing Style 


By HAROLD P. SKAMSER 


Chairman of Engineering Placement, Michigan State College 


and CLYDE E. WORK 


Associate Professor of Mechanics, Rensselaer Polytechnic Institute 


A lively interest seems to be develop- 
ing in organized industrial employment 
of engineering faculty during the sum- 
mer. This offers one promising answer 
to the need for closer cooperation between 
these two groups to cope with the com- 
plexities developing in modern industry 
and to facilitate the application of ad- 
vances in science and technology in col- 
lege and industry. 

That employment of faculty members 
in industry is already widespread was 
indicated in a survey conducted last year 
by the Relations with Industry Division 
of the ASEE. Faculty members re- 
ported experience in industry on the fol- 
iuwing bases: 


1. full time (previous to teaching) 
2. part time (while teaching) 

3. consulting 

4. leave of absence 

5. summer 


A broad field of activities were included 
in the industrial groups listed as em- 
ployers. 

This article has been prepared to point 
out the considerable opportunities which 
summer employment of engineering fac- 
ulty members offers especially to engi- 
neering education. Some of these ad- 
vantages can be gained in other ways, 
some cannot. The inspiration for writ- 
ing this article resulted from a summer 
spent by the authors in the Summer Fac- 
ulty Program of the Boeing Airplane 
Company in Seattle. The Boeing pro- 


1 Professor Work was a Summer Faculty 
employee and Professor Skamser was the 
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gram and comments on it will be us 
as examples here,? because Boeing hy 
combined the advantages of hiring fx. 
ulty consultants and sporadic employ. 
ment with those of “Seminar” summe 
indoctrination programs, so popular in 
the East. 


Full Time Industrial Experience 


Experience in industry on a regular 
full time basis previous to teaching or it 
intervals during the teaching  carez 
sounds highly worthwhile, but if co- 


sidered alone has considerable practical} 


limitations. If undertaken immediate 
after college the professional level « 
such experience is not likely to be high 
enough during the first few years ti 


make an optimum contribution to latef 


teaching. Impressions resulting are froup 
| the exp 


a limited period in this type of jobi 
only one company and would not bk 


ressed rapidly or worked long enough i 


the industry to attain a position of rp 


sponsibility with experiences and a per 
spective of real value in teaching, tl 
remuneration he would receive in it 
dustry reduces the chances of his beilj 
attracted to teaching. 


Coordinator for Boeing’s (Seattle) Progra 
in 1953. 

2A second article will appear in me 
month’s Journal describing some of the fe 
tures in Faculty Employment Programs 
Teachers’ conferences and Seminars devt 
oped by other companies. 
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If his full time practical service should 
have been prior to his teaching career, 
the continuous advances in technology 
and commercial practices gradually re- 
duce the applicability of early experi- 
ences to current and future situations. 
To repeat periodically, such service on 
a full time basis to keep up to date and 
to cover several areas of interest requires 
breaking continuity and is rather diffi- 
cult to work out. 


Part Time Employment 


Part time practical work outside the 
teaching profession is limited to those 
geographically situated so as to be con- 
venient to the industrial groups with 
which the professor is to work, to men 
in schools where policy permits and 
where private employers have part time 
This always represents a 
conflict of serving two masters. Usually 
the balance is too delicate to maintain and 
the interests of one are allowed to en- 
eroach on those of the other. 


Consulting 


Consulting work during vacations and 
other free time provides variety of ex- 
perience of timely interest and applica- 
tion. However, these positions are not 
generally available to the ones who need 


experienced teachers. Experience lim- 


ineer pref ited to consulting tends to provide a 


somewhat distorted picture. To be called 
in as an expert in a particular phase of 
work to tell others what they did wrong 
or tell them how they might try to handle 
a problem is a far ery from the real 
situation of meeting daily problems and 
living with the situations which you de- 
velop. 


Leaves of Absence 


Leaves of absence cause enough breaks 
in the continuity of an academic program 
and for perhaps other reasons they are 
rare enough to offer only very limited 
help in this area and when given are 
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less frequently available to junior mem- 
bers of the faculty. 


Summer Opportunities 


Examined in the same light, summer 
employment offers real promise: 


1. It is available at all academic levels 
and for members of faculties of all 
schools. 

2. It can be repeated periodically to 
give a broad perspective of different 
assignments, of different industries, 
different geographical areas, and 
up-to-date ideas brought back to the 
classroom. 

3. It provides a real change from 
academic routine and responsibilities 
without interfering with continuity 
of scholastic programs. 

4, The level of professional experience 
advances as the professor himself 
develops. 


How much is gained from summer ex- 
perience is determined by the positions 
available, the assignments given, the at- 
titude of the professor and the attitude 
of the employer. 


The Summer Job 


The most common form of summer 
employment of faculty by industry in- 
volves hiring a specific man to work 
in a particular division of the industrial 
group on a specific job assignment dur- 
ing the period of his summer vacation. 
With the current need for engineering 
services there are large quantities and 
varieties of opportunities available on 
this basis. Even if the employer makes 
no effort to expose the temporary em- 
ployee to more of the companies opera- 
tions and problems than the specific job 
to which he is assigned, the professor can 
make a definite contribution to his em- 
ployer and his summer’s activities and 
contacts can contribute toward improv- 
ing the effectiveness of his teaching. 


| 
= 
| 
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The Industrial Conference 


Another type of summer opportunity 
for college teachers offered by industrial 
groups is in the form of a conference 
or seminar program to which a group of 
educators are invited. An enlightening 
program of lectures, discussions and tours 
is presented at company expense to give 
those in academic positions a compre- 
hensive picture of a rather broad scope 
of the activities, facilities, philosophy 
and problems of the host company. In 
the extreme form little if any return is 
expected of the educator beyond good- 
will and his voluntary criticisms and 
suggestions. 


The Boeing Plan 


The program which has been develop- 
ing at Boeing combines the advantages 
of both limiting cases. Participants are 
impressed by the evident sincerity and 
energy of those responsible, who con- 
tinually revise the program to make it 
increasingly worth-while from the educa- 
tors standpoint, while maintaining the 
productivity of summer employees to pay 
the bill. 

Objectives: (1) To accomplish signifi- 
cant work assignments. With their large 
background of engineering commitments 
many items lend themselves to assign- 
ments of two or three months duration. 
Selection of summer faculty employees, 
is based primarily on the work assign- 
ments available each year. These extra 
man-hours are particularly timely in 
equalizing the work load when many 
permanent employees are on vacation. 

(2) To provide industrial experience 
for professors. 

Because of its nature, the aviation in- 
dustry must be operated in a different 
manner from most other industries, ex- 
tremely flexible, quickly adaptable to new 
ideas and constantly pioneering into 


the future. Because this industry is des- 
tined to continue as a major factor in 
industrial, economic and military future 
of our nation, it is important that pro- 
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fessional teaching personnel be familiar 
with some of these concepts by dire¢ 
association. 

(3) To provide mutually beneficial rp. 
lationships with technical schools. Ney 
engineering manpower for Boeing mug, 
for the most part be obtained from th 
graduating classes of accredited techni- 
eal colleges and universities. It is be. 
lieved that training of this potential man. 
power can be greatly enhanced by the 
association of students with teachers who 
themselves have had direct contact with 
the Boeing organization. 

Details of Program: From 50 to 75 full 
time faculty members, purposely selected 
to represent as many schools as possible 
(distributed geographically over the whole 
nation), are offered assignments for a 
minimum period of two months in the 
various units of the company’s organiz- 
tion. Note: 72% of the 1953 group wer 
under 41 years of age. 30% were in- 
structors and assistant professors. 

In 1953 the professors worked in the 


following areas: gas turbines, proces | 
units, metallurgy lab, personnel, salary 
stress, | 
power plant, 
liaison, and electrical work for the 0-9} 
stratocruiser, the B-52 heavy bomber} 
projects, mechanical equipment, air sys} 
tems, hydraulics, servo-mechanisms, acou | 
ties, electronics, armament, physical re} 


administration, aerodynamics, 
structural development, 


search, Bomare (guided missile) ete. 


In order to cover as large a number} 
of different faculty members as possible 
only a few repeaters are selected ani} 


then only when it appears particularly 
worth-while to continue a given projet 
into a second summer. 


Each summer-hire professor partic: 


pates in the one day indoctrination pro 


gram for regular new engineering el: § 
ployees to begin his familiarization with | 
the company and to let him see, first hand, F 
how permanent employees are indoctt: 


nated. Those faculty members who at 


assigned.to Project Groups, and requilt 


more familiarity with company stant 
ards and procedures of design and prt 
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duction, participate in the regular two- 
week familiarization course before going 
to their assignments. 

Seminars: One hour weekly is devoted 
to seminar meetings for summer faculty 
members and certain key Boeing person- 
nel with the purpose of acquainting each 
faculty member with the broader aspects 
of the company. 

Each summer the nature of the seminar 
programs has been varied to suit the in- 
terests of the visiting faculty members. 
However the first three programs each 
summer generally give a broad over-all 
picture of the company. The first is a 
general discussion of the company by a 
leader such as the Senior Vice-President. 
The second seminar is concerned with 
the manufacturing organization led by a 
top executive in Production Engineering. 
The third treats the Engineering Organi- 
zation and is presented by the Chief En- 
gineer. 

Other seminar programs were planned 
and topics are selected by the partici- 
pants themselves who, in 1953, chose sub- 
jects such as: the jet transport, guided 
missiles, analog computers and industry’s 
evaluation of technical education. 

Plant Tours: The more or less formal- 
ized tours of the Boeing facilities have 
evolved through the years into a plan 
for four half-day tours in 1953, each 
devoted to one of the four major areas. 
Guides and those planning the tours were 
exceptionally receptive to the desires of 
the participants and additional tours of 
areas of special interest were arranged 
upon request. Visiting professors are 
encouraged to visit any other areas of 
personal interest. 

Faculty Coordinator: One feature made 
possible in as large a program as this 
was the selection of an engineering school 
placement officer for the job of direct 
leadership in the activities of the sum- 
mer-hire professors. His duties were (a) 
to assist in detailed planning of the lec- 
tures and seminars, (b) to act as liaison 
between summer participants and the 
company and to assist in ensuring suit- 
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able technical assignments for all par- 
ticipants, (ce) to assist in the detailed 
planning of such recreational activities 
as are developed, (d) to act as advisor 
in matters pertaining to “off the job” 
counsel and assistance and (e) surveying 
the faculty to assist in evaluating the 
program, ete. 

Social and Group Activities: The 
summer faculty planning committee with 
the leadership of the coordinator ar- 
ranged two major social functions, a 
family pienie and a chartered boat trip 
around the Seattle harbor and canals. 
The coordinator also represented the 
group, in planning with company officials 
the welcoming buffet supper, an after- 
noon program for wives, and a farewell 
dinner. The stimulation of warm per- 
sonal friendships with other visitors 
through informal social and work ori- 
entation activities proves to be an extra 
feature of the summer. 

A visit and tour of the University of 
Washington Engineering School was ar- 
ranged with the cooperation of U. of W. 
faculty participants in the summer pro- 
gram. Visiting professors also became 
personally acquainted with the personnel 
in the units in which they worked and 
were invited to share their social activi- 
ties during the summer. They were also 
given Honorary Supervisors Club cards. 

Talks with Alumni: The summer offers 
opportunities for comparing notes on 
education and industry with former stu- 
dents, currently employed at Boeing. 
Through the coordinator’s efforts, a di- 
rectory of their alumni (employed by 
Boeing) was made available to the sum- 
mer faculty group. 

Housing: To take advantage of the 
superb geographical attractions of the 
area for combining vacation with work, 
the summer at Boeing is a family affair 
and participants are aided in arranging 
suitable quarters for the summer by the 
company housing division. 

Compensation: Salary during the pe- 
riod at Boeing is based on the applicant’s 
eurrent teaching salary as computed on 
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a nine months basis. An allowance for 
travel from his place of residence to 
Seattle is also offered. 


Conclusions 


The outstanding success of the Boeing 
summer faculty program depends pri- 
marily on a mutual feeling of accom- 
plishment. The short term results of the 
program to the company are very grati- 
fying. Supervisors reports have indi- 
cated unquestionably that the program 
is an economic success—that the actual 
engineering work accomplished by fac- 
ulty members had fully justified the cost 
of the program, exclusive of the in- 
tangible benefits. Faculty members, al- 
most without exception, are enthusiastic 


in their belief that this type of program 
is superior to casual summer employ. 
ment which they had previously experi- 
enced. In a winter survey, 93 per cent 
of the 1953 group indicated that their 
experience made a significant contribu. 
tion to their teaching through practical 
illustrations, better understanding of the 
industrial position, broadening of viey- 
point ete. 

Justification for the Boeing Program 
and similar efforts in other companies 
can be summarized by the statement of 
one Boeing summer-hire professor, “No 
engineering professor can do a satisfae- 
tory job preparing students for their 
future work, unless his own experience 
has been periodically revitalized by work- 
ing contact with industry.” 


College Notes 


In response to a growing demand for 
increased part-time engineering training, 
Dr. John R. Dunning, dean of the Co- 
lumbia University School of Engineer- 
ing, has announced that a full under- 
graduate course of study leading to a 
B.S. degree in industrial and management 
engineering will be given at night, start- 
ing with the 1954-55 academic year. 
While the School of Engineering has 
been offering graduate work at night for 
several years, the industrial and manage- 
ment engineering curriculum is the first 
such program to be offered on an under- 
graduate level. 


The annual Cornell Summer Labora- 
tory Course in Techniques and Applica- 
tions of the Electron Microscope will be 
given this summer from June 14 to June 


26, 1954, by our Laboratory of Electron 
Microscopy in the Department of Engi- 


neering Physics. The course under the — 


direction of Dr. Benjamin M. Siegel 
will have Dr. James Hillier of Melpar, 
Ind., Alexandria, Virginia, and Dr. C. E. 
Hall of M.I.T., Cambridge, Massachu- 
setts, as guest lecturers this year. 

The course is designed for those re- 
search workers, institutional and indus- 
trial, who have recently entered the field 
of electron microscopy or who are now 
planning to undertake research prob- 
lems involving applications of this in- 
strument. Further inquiries should be 
addressed to Dr. Benjamin M. Siegel, 
Department of Engineering Physics, 
Rockefeller Hall, Cornell University, 
Ithaea, New York. 
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General Observations on Cooperative Education* 


A. At Aluminum Company of America, Alcoa, Tennesse 


By JAMES W. HOYT, JR., Works Personnel Manager 


Many of our top management execu- 
tives, engineers and supervisors are 
products of the cooperative plan, an edu- 
eational program under which college 
students alternate periods in school with 
periods in industry to get practical ex- 
perience along the line they are studying. 
We have been using the co-op system at 
Alcoa since 1926 and the quality of per- 
sonnel secured through this program has 
been very gratifying. 

We all agree that it is necessary for 
engineers, and other professional people 
as well, to have practical experience 
after graduation before becoming pro- 
ficient in their field. We consider an 
engineer who has co-oped with us to be at 
least two years ahead of the engineering 
graduate. Some of our junior executives 
who were among the first to come with 
us via the cooperative method, feel they 
acquired far more than two years’ ex- 
perience. 

Before detailing the actual procedures 
of handling our cooperative program, I 
believe we should ascertain first the great 
difference that confronts a_ technical 
graduate of today, and some fifteen 
years ago. In bygone years a brilliant 
technical man could enter into industry 
and become quite successful because his 
ideas could be applied without question. 
Today that man is handicapped if he has 
not acquired executive and administrative 
abilities in the field of industrial relations. 
In our present modern setup, where labor 


* Presented to the Cooperative Education 
Division of the American Society for Engi- 
neering Education, Gainesville, Florida, 
June 24, 1953. 
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unions have acquired great strength and 
overall changes have taken place in our 
concept of relationships with all groups, 
the chief engineer is required to use more 
and more human engineering along with 
his technical engineering ability in di- 
recting his department. His success de- 
pends to a large extent in getting along 
with people at all the various levels, 
from the operator of a machine to the 
works manager. 

Now let us turn to our cooperative 
program as it works in our Alcoa plants. 
It has been our policy and practice to 
rotate each co-op student in various types 
of work, giving him training in all phases 
ef engineering and operating work. This 
method enables him to find out how these 
various departments function and how 
each is dependent upon the other, how 
they all, working together, form a team. 
Co-op students gain practical knowledge 
of our operations, and above all, they 
get the thinking, attitudes, ete., from 
the hourly workman as a co-worker that 
they can never acquire when they come 
into an industry as a graduate engineer 
working on the engineering staff or as a 
technical trainee in an operating depart- 
ment. 

Rightfully or wrongfully, there is a 
stigma placed on any graduate who 
has never worked with hourly people 
when he comes in over them. I do not 
mean to intimate that all egnineering 
graduates who have not co-oped are 
doomed. I am merely accenting that a 
co-op has a distinct advantage in this 
field. There is a great deal of difference 
in the environment of a college campus 
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and that found in most industries. The 
universities stress intellectual attainments 
and the problems are somewhat limited 
in seope. In industries, on the other 


hand, there is pressure, tension and de- 


mands for results. The cooperative 
method will tend to acquaint the student 
with the many problems that will con- 
front him in later life in the engineering 
field. 

We purposely assign co-op students to 
various types of work to find out how 
they will react under certain tasks and 
conditions. By this method we are able 
to judge the attitude, mental and physi- 
cal make-up of the co-op. We collect 
the recommendations from the various 
departments in which a co-op works, and 
from these we make the final appraisal 
of him. 

Upon checking records of our co-op 
students, who trained their entire period 
with us, only five are not with us today. 
Two of these are in the armed forces. 
Yes we are proud of this record and 
rightfully feel that we should be. It is 
our firm conviction that the Aluminum 
Company of America’s policy is sound 
and that our relationships are fair and 
equitable. Therefore, when a co-op works 
with us through three or four years in 
the program we feel that he will want to 
come to Alcoa. 

Another important phase from the 
Company’s viewpoint in the cooperative 
program, is to take sufficient time to 
orient him into the organization. Usually 
this is the first time he has been away 
from home. He is among strangers and 
required to plan and make decisions with 
which he has never before been con- 
fronted. He must have a feeling of “be- 
longing” and be made to realize he is 
part of the organization, whether it be 
large or small. 

You who are university coordinators 
play a far greater part than the com- 
panies in the success of the cooperative 
program. You must be an adviser and 
counselor to these co-ops because they 
no doubt have many problems other than 
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their studies with which they turn to 
you. In my opinion, industry in general 
should do more to fulfill its share of re. 
sponsibility in making the cooperative 
program successful. We are hopeful 
that we have not been neglectful of ou 
responsibility in the Tennessee Opera. 
tions. I believe we have made a sincere 
and honest effort to carry the full r. 
sponsibility which should be our just 
burden. 

There are advantages to the co-op other 
than the means of obtaining an education, 
which he could not otherwise obtain be- 
cause of monetary reasons. Every engi- 
neering student must at some time or 
another determine for himself whether 
or not he belongs in the engineering 
field. We have from time to time found 
boys who think they want to be engi- 
neers, but after a few quarters of school 
work and work periods, decide they do 
not like the engineering field. I re- 
member one young man who co-oped 


with us for two years to find he was not | 
interested in his selected engineering field. 
He told me he had wrestled with the — 
decision for two quarters trying to make | 
up his mind to change from engineering © 
to the ministry. He had become inter- | 
ested in church work and found it more | 
appealing than engineering. I knew he?! 


had another interest because his heart 
was not in his work. After telling me 
his story, I frankly advised him to change 


his course and give up his co-op work. | 


Today this fine young man has been 
ordained and is making a success as 4 
minister. 

The co-op in turn has an opportunity 
to judge, appraise and pass final de 
cision upon whether he would like to 
work for that industry. Furthermore, 
it gives him an opportunity to decide if 
the particular field he is studying in 3 
the one in which he would like to cas 
his lot for life’s endeavor. It has beet 
our experience that several student 
through the cooperative program hare 
decided to change their course of study 
and many of them have become success 
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ful in other walks of life rather than 
working in industry. 

At our Tennessee Operations in Alcoa, 
we instigated a new phase of the co- 
operative program, at least it is a new 
phase with us. No doubt other indus- 
tries may have already entered into this 
field. This specific phase was to contact 
the various high school principals in the 
surrounding area to encourage their more 
likely students to enter into the co-op 
program. In our general personnel con- 
tacts we visit twelve or fifteen high 
schools in the spring of each year, so 
actually it was little trouble for us to 
enter this phase of cooperative solicita- 
tion, so to speak, along with our normal 
visits. Another method we use is to pre- 
sent to our Management Conference Pro- 
gram, which has an attendance of about 
four hundred twenty-five people, the co- 
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operative program pointing out its ad- 
vantages to people who probably other- 
wise could not or would not receive a 
university degree. These conferees in 
turn were encouraged to express the pos- 
sibilities of the cooperative program in 
their communities and localities. We feel 
that in a few years this will bring bene- 
ficial results to industries and universities 
who are interested in the cooperative pro- 
gram. I would like to point out that in 
our visits to high schools, we would never 
acquiesce to employing any student 
where there is a possibility of his seeking 
higher education. 

We at Alcoa realize that the coopera- 
tive method has come a long way since 
its inception. We fell it is better today 
than ever before. In other words, gentle- 
men, we like it and plan to continue the 
program at Alcoa, Tennessee. 


B. At E. I. du Pont de Nemours & Company, 


Chattanooga Tennessee 


By D. G. MACDONALD, Personnel Supervisor 


Many of the citizens of the world are 
educated by experience only; others are 
well-trained in the theory. Co-op gradu- 
ates have both. Perhaps my boss had a 
reason when co-ops were first talked of 
when he said “Can you prove that the 
program is worth the cost and trouble?” 
The last hurdle was cleared when we were 
able to establish jobs that were outside 
of the bargaining group of the union. 
The start of the program was slow and 
intentionally that way. This allowed 
us to work with co-op directors and de- 
sign a work program that would accom- 
plish our primary objective—to give the 
co-op graduate the best possible training 
for long-range responsibility in industry 
—we hope our own. 

In our business we often find ourselves 
trying to establish objectives and work- 
ing out a sound philosophy for doing a 


job. Our co-op program objectives have 
erystallized as follows: 


. Graduate Procurement 

- Improved Training 

. Vocational Guidance Assistance 

. Shorten Final Orientation Period. 
. Help Students obtain Education 

. School Relations. 


WDE 


On a Cooperative Student’s first day at 
work, our Training Supervisor spends a 
lot of time showing the man around and 
introducing him to the Manager and his 
staff members. We help him find a place 
to live and give him a special booklet of 
hints that will help him feel at home and 
find his way around the plant and the 
community. For the first week the new 
co-op follows a schedule that will carry 
him to all areas of the plant and he is 
introduced and talks with many members 
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of supervision. He is never left alone 
during this first week. 

In our plant, co-op engineers are 
placed in one of the following jobs de- 


pending on their course and expressed | 


interest : 


Works Engineering 
Methods and Standards 
Process and Development 
Production 


Our whole program is built on the 
premise of varying the work experience 
to broaden the student’s knowledge and 
understanding. This can be illustrated 
by the schedule of a civil or mechanical 
co-op in our Works Engineering Section 
as follows: 


Assignment Work Period 
Design 

Maintenance 

Project Construction 
Power 

Design + 

Design + + 

Design +++ 
Design++++ 


WwW LH 


In the above schedule the trainee is 
assign problems and work of an increas- 
ing complexity, and by work period No. 
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5 he will begin to develop experience 
and real productivity. If not capable 
of handling a job alone, he will work 
with an experienced engineer until ex. 
perience develops. We endeavor to ex- 
tend the individual’s capacity and give 
responsibilities commensurate with abil- 
ity. 

The co-op is always responsible to one 
man only. This individual supervises his 
work and talks with him about his per. 
formance, and at the end of the quarter, 
makes a formal report for management 
and the college. 

We, at the Chattanooga Nylon Plant, 
are enthusiastic over our co-ops. 

Our Company follows a practice of 
financially recognizing the five-year co-op 
over the four-year B.S. All during the 
co-op work experience we also grant 
a $15 per month increase each work 
quarter. 

We rely heavily on the assistance and 
cooperation of the college co-op co- 
ordinators. Their help is indispensable 
and we have evidence that the joint effort 
has been effective in correcting faults and 
weaknesses in individual cases. In my 
job no greater satisfaction can be real- 
ized than observing successful person- 
nel development. 
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The Place of Advanced Degree Engineers 
in Industry* 


By S. L. SCOTT 


Personnel Division, E. I. du Pont de Nemours § Co. 


No one who has been concerned with 
the recruitment and placement of tech- 
nical graduates during the past year can 
be unaware of the current high, unpre- 
cedented demand for engineers of all 
levels of training, and certainly demand 
implies need. It does not follow neces- 
sarily, however, that this recognized de- 
mand and its implicit need signify a pro- 
portional—or higher—increase the 
requirements for men with advanced 
training. Yet the last decade has shown 
an unmistakable trend toward increased 
utilization of engineers with graduate 
training. Although graduate work in 
engineering has not gained the status that 
has come to be accepted, for example, in 
chemistry, a glance at the numbers of 
degrees granted during selected years 
since 1938 provides ample evidence of its 
growth. 


1938-39 
Number of first degrees 12,408 
M.S. and other predoc- 
toral degrees 1,219 
Doctor’s degrees 97 108 


Obviously there must have been some 
incentive for the attainment of this ad- 
ditional education. Granted that the 
G. I. Bill made it possible for greater 
numbers to attend college and to con- 
tinue beyond the baccalaureate degree 
(in all disciplines; engineeering was not 
unique in this respect) ; granted that the 
schools themselves have tended to require 


*In this study, the author was assisted 
by B. R. Teare, L. R. Baker, Robert F. 
Moore, and T. K. Sherwood. 
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1939-40 
11,358 


1,318 


that their staffs possess advanced de- 
grees; and granted that our continuously 
expanding economy has provided employ- 
ment for ever-increasing numbers of 
technically-trained men—even so, these 
opportunities would not suffice to stimu- 
late graduate work to the extent that it 
has flourished. Furthermore, the number 
of individuals who seek advanced degrees 
for the degrees’ own sake must be negli- 
gible; present-day economics do not 
foster the luxury of education for which 
there is no market. 

No attempt will be made here to set 
forth all of the reasons for advanced 
work, but it cannot be denied that per- 
sonal satisfaction must stand high on 
the list. The desire for knowledge is 
compelling to certain individuals, and 
intellectual curiosity is undeniably a 
prime requisite for success in any tech- 


1942-43 1946-47 1948-49 1950-51 
14,145 18,592 41,793 41,893 
637 3,090 4,783 5,134 
87 127 417 586 


nical pursuit. Those so endowed are us- 
ually the ones who seek or are urged to 
attain the higher levels of training. The 
significance of this motivation must be all 
the more readily apparent today, when 
the availability of jobs furnishes such 
strong temptations to terminate educa- 
tion at all transition points. 


Economic Advantages 


To argue that higher financial reward 
is the sole and sufficient goal of addi- 
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tional training is to ignore other, equally 
or perhaps more important, factors. On 
a purely practical basis, the economic 
advantages of a master’s or doctor’s de- 
gree are difficult to substantiate. 
tainly engineers with advanced degrees 
should command higher starting salaries 
than their B.S. associates, and the fact 
that industry, government, and the uni- 
versities have established differential 
rates provides further evidence of the 
need for graduate training. The opinion 
that doctors are hired for jobs which 
could be done as satisfactorily by bache- 
lor or master engineers is not uncommon, 
especially in academic circles, and may 
have some justification, but the laboratory 
director who maintains that long experi- 
ence has demonstrated (to him) that the 
doctor will do the job better is probably 
quite right. He, and hence industry in 
general, feels very strongly on this point, 
else he would not be willing to pay a 
premium for talent if he could hire its 
equivalent at a lower salary. No private 
organization can afford such extravagance 
in the face of today’s competition. 

Certainly it behooves any employer to 
make the most efficient use of his in- 
vestments, whether they be machines, 
men, or money. Of these, the most 
critical are the men, and no one is harmed 
more than the man whose abilities are 
not challenged to the utmost. Industry 
has often been accused of diverting its 
advanced degree engineers into channels 
which do not utilize their specialized 
knowledges and techniques to their fullest 
capacity. Such accusations are not al- 
ways groundless. But it should not be 
forgotten that people’s interests change, 
that circumstances are never stagnant, 
and that it is not always easy to judge 
whether someone else is contributing his 
maximum productivity. 

Monetary reward is probably “after 
the fact” as evidence of need for the ad- 
vanced degree engineer in industry. The 
real reason is much more basic: growth 
of opportunity for his services. This op- 
portunity lies in industry and govern- 


Cer-. 
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ment as well as in teaching, and mostly 
in industry, even though openings ip 
government-sponsored installations have 
increased markedly since 1940. This is q 
natural partner of the growth of science 
and technology. Today any layman can 
cite any number of developments exempli- 
fying that growth. It is indeed w. 
fortunate that those which may be fore. 
most in his mind may be associated with 
military objectives, and probably equally 
unfortunate that for every one of thes 
there are many others—equally signif- 
eant, and lacking the stigma of destrue- 
tiveness—of which he is blissfully ig. 
norant, but even that same layman cannot 
be unaware of the burgeoning con- 
plexity of technology. 

For many years, fundamental research 
was regarded as the exclusive province 
of the colleges and universities (at least 
in this country). Perhaps it still should 
be. Certainly there can be no doubt that 
our academic institutions must continue 
to be our main source of basic truth and 


knowledge and that they must be en- | 


couraged in that respect to the utmost of 
our resources. 
onstrated all too clearly the dependence 
of American industry upon European 
scientific achievement. Some forward- 


looking organizations were already aware © 
of the value of research, of course, but © 


the shortage of aspirin and dyestuffs— 
to pick two homely examples—was a very 
convincing argument. 


Solidly Entrenched 


Later economic developments have uw- 
doubtedly encouraged the trend. In any 
event, research appears to have become 
solidly entrenched as a proper activity of 
industry. Once established, its advan- 


tages were undeniable, and it flourished | 


mightily. The more basic the industry, 
the more important it became, until today 
research is regarded as indispensable to 
survival, let alone progress. So intens 
has competition grown. The fact that 
government has entered the scene in # 


But World War I den- 
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wholesale manner does not alter the situa- 
tion; it intensifies it. 

If research in applied science is now 
an integral part of industrial endeavor, 
it is inevitable that more intense spe- 
cialization in engineering lines should 
follow. For no matter how devoid of 
material gain a commercial organization 
may state the aims of its research to be, 
it is, and must be, in business to make a 
profit on its operations. No matter how 
long-range, or how theoretical, its scien- 
tific investigations, they must be paid for 
out of the earnings of that portion of 
research which resulted in a commodity 
which somebody wanted or needed. 

The route between new knowledge in 
the laboratory and a new product on a 
retailer’s shelf may be short and direct 
or it may be long and devious, but in- 
variably the engineer’s skill is required. 
The more basic the knowledge, ordinarily, 
the longer the route and the more the 
skill that is necessary. New products 
demand new techniques, new procedures, 
new materials in which to manufacture 
them, new designs—new everything, in 
many eases. And once a product is an 


article of commerce the factors of con- 


tinual improvement appear. A  proce- 
dure has to be “frozen” and standardized 
at some stage, but scientific and engineer- 
ing research must go on. Obsolescence 
is inevitable. Even “old” products re- 
quire constant surveillance; alternate 
routes, depletion of natural resources, 
further research, and a host of other 
reasons may start the cycle all over again. 

The natural consequence of this situa- 
tion (perhaps “snowball effect” is a more 
descriptive term) is increased emphasis 
on the more advanced and _ technical 
phases of engineering—the phases which 
have come to be known as design, de- 
velopment, and research. It will seem 
trite to say that the place in industry for 
engineers with advanced degrees is in 
these very phases, particularly during the 
early stages of their careers. The con- 
clusion is too obvious, even though it is 
generally conceded that engineers seek 
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training beyond the baccalaureate level 
in order that they may satisfy a desire to 
participate in those phases. But the con- 
clusion is none the less true. 


Questionnaires 


Lest this might appear too arbitrary a 
deduction, two questionnaires were pre- 
pared. The first was submitted to those 
institutions whose engineering curricula 
are accredited by ECPD; the second was 
sent to a number of industrial organiza- 
tions whose products or services were 
deemed to require a high level of engi- 
neering skill. Generally speaking, the 
replies to these questionnaires supported 
the above conclusion. 

For example, the concensus of 91 
replies from the 115 schools to which the 
questionnaire was sent was that there was 
an increased demand in industry for ad- 
vanced degrees, and that individuals hold- 
ing these degrees generally go into re- 
search, development, and design, in that 
order. Those institutions which grant 
Doctors degrees indicated overwhelm- 
ingly that the Doctor is more sought after 
than the Bachelor as far as the greatest 
number of desirable job offers is con- 
cerned. 

The Employers’ Questionnaire was sub- 
mitted to a wide variety of organizations: 
aircraft, air lines, automotive, electrical, 
heavy equipment and machinery, pe- 
troleum, pharmaceutical, railroads, and 
a few which are popularly called “engi- 
neering” firms. Of 133 companies solic- 
ited for information, 112 replied. 

Marked gains in the employment of 
advanced degree engineers were reported 
by the 57 companies which were able to 
provide data for 1940 and 1952. During 
that 12-year period, B.S. employment in- 
creased 147%; M.S. 208%; Ph.D. 175%. 
These gains are even more striking if the 
data are limited to those organizations 
employing (in 1952) more than 10 
Ph.D.s; the increases were then 152% for 
B.S. degree holders, 219% for M.S. men, 
and 222% for Ph.Ds. 


| 
| 
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That the companies which hire the 
advanced degree men have found the 
practice rewarding is demonstrated by 
the fact that 65% of them indicated that 
their current trend is to hire propor- 
tionately more M.S. and Ph.D. engineers 
than B.S. men. 

The data on how advanced degree en- 
gineers are used are especially interest- 
ing: 


Ini- After 

tially 5-10 years 
Administration 2.8 20.5 (% of replies) 
Design 22.0 15.7 
Development 25.2 17.7 
Production 15.1 12.2 
Research 24.8 19.7 
Sales 6.0 9.1 


Other 
(unspecified ) 4.1 5.1 


These figures indicate that the great 
majority of the advanced degree people 
remain in the more highly technical types 
of work. Interestingly enough, 80% of 
the replies stated that these men do not 
have a better chance of getting into ad- 
ministrative work than the Bachelor— 
with the possible exception of research 
administration. 


Remarkable Parallelism 


Both questionnaires requested general 
observations of the place in industry of 
engineers with advanced degrees and of 
the trend of their industrial employment, 
and there was a remarkable parallelism 
between the replies from the companies 
and those from the schools. Research 


and development were invariably men. 
tioned as the proper niches for engineers 
with advanced degrees, with design , 
strong third. It is significant that pw. 
duction, which ranked fourth on a sty. 
tistical basis, was rarely mentioned in the 
comments as an opportunity for the in. 
dividual with graduate training. This 
may be due to an idiosyncrasy of classif. 
cation: technical employees in plants ar 
often listed as production workers—fo 
budget purposes, if for no other reason 
—even though they are actually engage 
in activities which under any other cir. 
cumstances would be designated as de 
velopment. This practice is not wi- 
versal, of course, but it is nevertheles 
widespread. 

With respect to the trend, the concen 
sus was that the need for advanced train. 
ing is on the increase. Even organiz- 
tions which do not hire such individuak 
thought that to be the case. One con- 


ment in particular appears to summariz | 


the situation: “With the rapid advance 
and progress of science, it is becoming 
increasingly difficult to do more tha 
seratch the surface in most engineering 


fields in the normal 4- or 5-year engi-| 
neering curriculum. Advanced work ix) 


therefore, becoming necessary and eve 


mandatory, especially in research ani! 


development.” 

The author wishes to acknowledge th 
assistance of L. R. Baker, Robert f. 
Moore and T. K. Sherwood in the prept- 
ration of the questionnaires mentionel 
above and in approving the final report 
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Grease Monkeys or Citizens?* 


By DR. EDWIN S. BURDELL 
President, The Cooper Union, New York, N. Y. 


I have long wanted to pay tribute to 
the teachers and administrators who have 
contributed to the development of the 
technical institute. Having been engaged 
in professional education of one kind or 
another since about 1928, I would venture 
express the opinion that the technical in- 
stitute is the largest single innovation in 
our American educational system in the 
last twenty-five years. The great develop- 
ment of American high schools, which 
began another quarter of a century ear- 
lier, has had a tremendous impact on 
American culture, but at the post-high 
school level the technical institute as part 
of the junior college movement has been 
most intriguing to me and, while I have 
been only on the outer fringes of it, I 
have watched it with great interest. I 
was fortunate enough to have served on 
several committees of SPEE with Harry 
Hammond, while he was Dean of the En- 
gineering School at Penn State. I served 
on the commissions that produced the 
1940 and the 1944 reports. As you know, 
in the 1944 report there was a section de- 
voted to the importance of the technical 
institute. That evolved from many 


_ thoughtful discussions by the members of 
_ that commission. 


We all felt that Dean 
Hammond was doing a great service to 
American engineering and industry by 
bringing the technical institutes into the 


_ fold, and we wanted to get behind him to 
support him. 


Lack of accreditation up to 1946 was 
somewhat of a handicap in securing gov- 
ernment grants during the war years, but 

*An Address at the Annual Dinner of 


the Technical Institutes Division of the 
ASEE, Gainesville, Florida, June 23, 1953. 
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that is all behind you now. The twenty- 
two of your sixty-four institutions that 
are now under the wing of the same ac- 
crediting council that certifies the engi- 
neering schools deserve congratulations. 
There are many limitations to accredita- 
tion and there are a lot of people who are 
setting up quite a fuss about it. Perhaps 
it has gone too far. Certainly, in the 
great state universities where there are 
seventy-five to a hundred separate agen- 
cies coming in, accreditation has reached 
burdensome proportions. But the educa- 
tional principle of having some annual 
or biennial evaluation by an independent 
group of professional people is a matter 
that no college faculty should resent. It 
is very easy to get annoyed at filling out 
forms and bored at entertaining “visiting 
firemen” who come to inspect what you 
are doing, but taking serious objections 
to it is a short-sighted point of view for 
professional people. We need to have a 
mirror held up to ourselves occasionally 
and the fact that the technical institute 
existed for many years without any such 
self-evaluation does not justify that it 
should hold out against a general trend in 
American education. 


Impact of Technological Advances 


I would like to turn now to something 
that is probably as obvious to you as to 
me: the inevitability of the development 
of the technical institute due to the im- 
pact of the technological advances brought 
about by World War II. I have never 
ceased to be amazed at the fact that great 
constructive advances of mankind seem 
to be so closely associated with the de- 
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structive activities of man. Certainly sci- 
ence, the medical arts, and industry have 
gone ahead by leaps and bounds through 
the impact of war. So, however much I 
as a sociologist and as a humanist deplore 
it, I have to recognize the paradox and 
give the devil his due. For. instance, the 
enormous training program that was nec- 
essary to operate the mechanisms asso- 
ciated with the mechanical end of flying 
required 2,000,000 skilled and semi-skilled 
technicians. Not only in war production, 
but in postwar production, the replace- 
ment of the individual craftsman by auto- 
matie machinery, automation, and servo- 
mechanisms has required a whole new 
category of the non-professional person- 
nel to operate them. 

Associated with this impact of postwar 
development is the scarcity of profes- 
sional engineers and I would like to say 
a word or two about that. We are en- 
gaged in the production of engineering 
talent at The Cooper Union, where we are 
terribly concerned about the loss of teach- 
ers to industry. It’s a good deal like the 
Biblical warning about not “eating the 
seed corn.” How in the world can in- 
dustry expect to have properly educated 
and trained professional people if indus- 
try persists in hiring away our teachers? 
I am glad to see that some industries are 
beginning to be concerned about it. The 
practice even affects our undergraduates. 
The seniors who have the prospect of 
choosing from among a dozen jobs at 
$350 or $400 a month let down their 
efforts in their senior year. Why worry? 
A sheepskin from old Siwash is all that’s 
necessary. It even affects the junior year 
students who see their seniors flying off 
to weekends on the golf links in North 
Carolina—with, of course, the stated ob- 
jective being the inspection of a cotton 
or dyestuff plant somewhere in the Ten- 
nessee Valley. The entertainment fea- 


tures, the disturbing factors of many in- 
dustrial recruitment officers on the cam- 
pus, have had a demoralizing impact on 
engineering education in the last few 
years. Now, I don’t want to he misunder- 
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stood and say that I object to having ow 
students being offered many jobs at gooj 
salaries, but you know perfectly well they 
aren’t worth $400 a month and we knoy 
they aren’t worth it, and if this delightfy| 
balloon on which we are riding happens 
to deflate, there are going to be som 
pretty dissatisfied and frustrated young 
men. 


Low Utilization of Engineering Talent 


I think also that industry hasn’t been 
fair when it has stockpiled a good del 
of the engineering talent that we do pn. 
duce. There is a low utilization of eng. 
neering talent. We are told by some of 
our young graduates that they sit around 
and simply mark time. I made such: 
comment to the personnel directors in 
Pittsburgh some time ago and instead of 
being denounced there was a good deal of 
pointing accusing fingers not, of cours, 
at themselves but at the fellow in the next 
seat whose company was stockpiling engi- 
neering talent waiting for that pot of goli 
at the end of the rainbow—that aviation 
contract that might come when they might 


need fifty engineers when actually they) 


could get along with twenty-five. I m- 
derstand also that it has caused a gooi 


deal of dissatisfaction among the olde! 


men who find themselves in competition 
with these youngsters and, with more a 
less fixed salary limits, it means that they 
have to go to job-jumping in order ti 
gain salary increases. 

All of this comes back to the fact thai 
we need to produce more technical it- 
stitute graduates. 


group interested in technical institute 
education and training. 
Thus, from a philosophical as well # 


a practical standpoint, you are greatl) 
needed. The well-publicized shortage «| 
professional engineers makes a treme} 
dous demand on you people to incres®} 


your output. There is a recognized neti 
for the “in-between” group—between th 
craftsman who will never go beyond usil! 
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with the intellectual capacity to design 
and do other professional work. So you 
have a groove of very precise dimensions. 
I’ve talked to Director Klitgord and his 
associates over at the New York City 
Community College of Applied Arts and 
Sciences and I know that they are 
very conscientious not to take on young- 
sters or keep youngsters who are 
equipped mentally for professional engi- 
neering careers. The Cooper Union, be- 
ing free-tuition, is the logical place for 
him to send some of those men. On the 
other hand, we have two to three thousand 
applicants each year and the vast number 
of those are not equipped for professional 
education. We return the compliment by 
suggesting a technical institute for some 
of those. As to numbers, for the last 
year that I have figures, the technical in- 
stitutes graduated only about eighty-six 
hundred students from technical courses 
during the same year when forty-two 
thousand engineers were graduated. What 
a complete reversal of what the situation 
should be! If you take the modest ratio 
of three to one, the technical institutes 
should have graduated in that same year 
a hundred and twenty thousand instead 
of eighty-six hundred. 


Broader Objectives 


I would now like to come to the erux 
of my paper and to assert that in my 
opinion there is a need for acceptance of 
broader objectives of technical institute 
training. Present-day living requires 
preparation for life as well as for earning 
a living. To be sure, that sounds pretty 
trite, but that is the title of my paper 
—“Grease Monkeys or Citizens?” You 
have to raise your sights. The demands 
of modern society indicate that you must. 
There must be a motivation for participa- 
tion in our democratic society and it is 
just as much an obligation on the parts of 
the educators and the technical institutes 
to take that on as it is to train them in the 
technology of the particular specialty. 
You simply can’t take for granted today 
that our young citizens are going to find 
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their way around in human relations in 
the shop, in the community, and the 
home; that they are going to be familiar 
with the helpful modern concepts of fam- 
ily life; or in citizenship matters that they 
are going to make intelligent choices of 
candidates for office; that they can exer- 
cise good judgment in accepting or reject- 
ing proposals for community improve- 
ments especially in matters of public 
schools or in matters affecting our funda- 
mental political organization, constitu- 
tional changes, and so on. Nor can you 
be sure that they can discriminate between 
good or bad leadership in their trade 
unions and in their social organizations; 
or be able to cope with situations that in- 
volve racial and religious difficulties. I’m 
sure that you will agree that there are 
areas of tension in American communities 
that are definitely slowing up industry 
and the good society because people are 
not familiar with present-day methods of 
coping with some of these racial and 
religious difficulties. 

In other words, we must develop in 
these young men, whether or not they are 
of sub-professional level or professional 
level, a sustaining interest in the common 
welfare and in the cultural aspects of 
community life. There are no class dis- 
tinetions in the matter of the enjoyment 
of the good life. There is no reason 
why the man in the three or four thou- 
sand dollars a year bracket should not 
be entitled to enjoy and benefit by the 
knowledge of good music, of artistie ex- 
pression, and the development of his per- 
sonality through adult education pro- 
grams. He is just as much entitled and 
perhaps has just as much to contribute as 
the chap who is at a professional level. 
And I’d like to again interject my insti- 
tution and its background by quoting 
from Peter Cooper, a remarkable man, 
who had tremendous insight for an in- 
dustrialist in the mid-nineteenth century. 
In our Deed of Trust he provides: “that 
courses of instruction on social and po- 
litical science, hereinafter provided for, 
shall have the preference over all the 
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other objects of expenditure specified 
herein, in case there shall not be means 
adequate for them all, and shall forever 
stand pre-eminent among them.” 


What was Peter Cooper saying? He. 


was saying that his institution was not 
to turn out grease monkeys. He was say- 
ing that it was going to turn out citizens 
—people who, above all, had a_ back- 
ground in social science, polities, and sci- 
ence and, therefore, would have a better 
understanding of the conflicts that were 
growing in the mid-nineteenth century on 
the eastern seaboard of America. And 
he went further to define social and poli- 
tical science: “Not merely the science of 
political economy but the science and 
philosophy of the just and equitable form 
of government based upon the great fun- 
damental Jaw that nations and men should 
do unto each other as they would be done 
by.” In other words, he was injecting the 
element of values, which I must confess 
as a social scientist we have too often side- 
stepped. We winnow the census volumes 
for statistics and coefficients of correla- 
tion, but we shy away from making value 
judgments and Peter Cooper wanted to 
provide against that common failing so 
far as his teachers were concerned. 


Difficulties 


Well, you say, yes, sure, that’s a good 
idea, but what are the “bugs” in it? 
What are the difficulties that you are 
going to encounter if you try to broaden 
and deepen the curriculum of the tech- 
nical institute student? 

I hope that if I have any contribution 
to make to this group it is in terms of 
experience. Dean Hammond, as chair- 
man of the committee that I referred to, 
influenced the Society of Engineering 
Education to set up a Division of Hu- 
manistic-Social Studies. I was fortunate 
enough to be selected as the first chair- 
man of that Division and served for four 
or five years. My trustees thoughtfully 


provided me with an administrative as- 
sistant to cope with the vast amount of 
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correspondence and visitations that that 
report of 1944 stimulated. We gained 
quite a lot of experience in the implemen. 
tation of the humanistic-social stem in 
engineering education, and I would ven- 
ture to say that the problems that we 
encountered are pretty much the kinds of 
problems that you will find if and when 
you get into this field. 

Our first difficulty was a matter of 
teaching personnel. It is obvious that the 
inspired young Ph.D. instructor is usually 
more interested in the minutia of his re- 
searches than in broad generalizations and 
stimulating the interest and enthusiam of 
freshman, sophomore, or junior engineers, 
However well prepared the professional 
teachers of English and social sciences 
may be, their own personal interests are 
not always toward this kind of “serv- 
ice” teaching. The ASEE very properly 
sponsored a number of summer institutes 
following its annual meetings and they 
successfully created an atmosphere of en- 
thusiasm on the part of these young 
teachers and made it possible to exchange 
ideas and techniques of teaching. 

Then we found that on the larger cam- 
puses it was very difficult to get separate 
departments of English, history, eco- 
nomics, philosophy, and sociology to work 
together on a coordinate program. The 
engineering dean had to go around and 
ring doorbells and he usually became 
pretty discouraged. The letters and cor- 
respondence we received revealed rather 
startlingly the cold shoulder that he re- 
ceived from the other deans and heads of 


departments. We advised the engineer- “ 


ing dean to go to the president of the 
university and put it up to the president 
if it was beyond his scope to get the co- 
operation he was entitled to. We felt it 
was up to the president or one of his 
administrative officers to see to it that the 
dean got the proper cooperation. It was 
rather paradoxical that the engineering 
colleges that stand alone were in a good 
deal better position to control the teaching 
of the humanities than the larger uui- 
versities that actually had much greater 
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academic resources. It is a sad commen- 
tary on the ability of educated people and 
scholars to work together but that was 
found to be one of our most common 
difficulties. 


Tool Courses 


We found that an approach by tool 
courses assisted in the acceptance of en- 
riching the engineering curricula in these 
areas. In other words, to start in with 
English composition and publie speaking 
and to teach them from the broadest pos- 
sible point of view was a good way to 
begin. But it was found by the same 
token that some resourceful deans of en- 
gineering would tend to call almost any- 
thing “humanistic-social studies.” Athlet- 
ies, orientation, and even summer survey- 
ing camp were mislabeled or at least 
mis-classified in order to reach the recom- 
mended goal of 20% of the engineering 
curriculum to be devoted to this area. 

And then we found that a number of 
engineering deans would say, “Well, we 
don’t just want economics taught or Eng- 
lish taught; we want English for engi- 
neers; we want economics for engineers.” 
I suppose some of them might really look 
for music and art for engineers. We 
were completely and fundamentally op- 
posed to that. If there is any validity 
to the field of economics, it is economics. 
The economie process and the economic 
institutions are fundamental. There isn’t 
any more a brand of engineering eco- 
nomics than there is a brand of engineer- 
ing algebra. It’s economics; it’s algebra. 

Another difficulty was the demand on 
the part of some deans for a tailor-made 
program. Perhaps they had met some 
lack of cooperation and rebuff the first 
time they tried to organize a curriculum 
and they would write us at Cooper Union 
and say, “Now won’t you just give us 
what seems to be a good well-balanced 
program and we’ll take it to the president, 
and then it will be up to him to put it 
through.” Of course, you can’t organize 
an educational program that way. You 
have to set it up in terms of the campus 
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resources in personnel, library facilities, 
and all the rest of it. 

And finally the initial resistance that 
you will find on the parts of the students 
was startling. You may have won over 
the faculty, budget-wise and every other 
way, and your problems seem pretty well 
solved. Then, all of a sudden, you dis- 
cover that the students will have none of 
it. That’s exactly what I found in 1939, 
the year that I organized the Department 
of Humanities at The Cooper Union. 

Let me tell you a little story to illus- 
trate this point. We had a senior that 
year who was the top man in the electrical 
engineering course. He was so indignant 
about having to take a course in Social 
Philosophy that he not only went to the 
head of the department and to the dean 
but he came to me. “What a waste of 
time!” he said. Three hard long years to 
get up to the senior year in which he 
hoped to study everything that we had 
to offer in the field of electrical com- 
munications and now we were going to 
make him waste three hours a week study- 
ing Social Philosophy! Well, we argued 
with him, we cajoled him, and finally we 
compelled him to take the course. The 
end to that story was as follows: being 
the brightest boy in the class, he was also 
the valedictorian. What did he take for 
his valedictory address? A subject on 
electronics? No! He picked “Utopias.” 
And why did he pick Utopias? Because 
he said he was so intrigued with his course 
in Social Philosophy and at man’s efforts 
to draw blueprints for a better society 
that he wanted to share with his class- 
mates and his friends in the audience the 
excitement and the inspiration that he had 
received over that course in Social Philos- 
ophy. 

You can win them over, and you have 
to win them over if your program is to be 
effective. 


What To Do About It 


Now, finally, how and what to do about 
it. I’ve indicated that the teaching staff 
must be won over to the general program. 
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Then, of course, they are going to say, 
“Well, but the jug is full; how are you 
going to find the time?” It’s true, the 
jug is full, and I’ll suggest how to find 
the time. 
and rethink the validity of each subject in 
your curriculum. You'll have to decide 
whether or not that course in drawing 
really requires twenty-three plates or 
whether, by better teaching, you can give 
them just as much skill and practice by 
doing thirteen plates. We did that at 
Cooper Union. We doubled the number 
of instructors and we halved the number 
of drawing plates. It can be done if you 
have a courageous and inspired faculty 
that is willing to improve its teaching. I 
understand from Holderman’s article in 
the April 1952 Technical Institute News 
that fifty per cent of your teachers are 
college graduates. There is no magic, I 
believe, in the college degree, but I think 
the better the education, the better the 
background your teachers have, the more 
ready they will be to take on experimental 
programs, and that is certainly true in the 
field of the humanistic-social studies. 

We believe at The Cooper Union, a pro- 
fessional school devoted entirely to pro- 
fessional work, that the extracurricular 
activities and student government are 
very important and that much of what 
I am recommending can be achieved out- 
side the classroom; in fact, a good deal 
can’t possibly be taught in the classroom. 
It can only be done in terms of an in- 
spired group of teachers who are willing 
to give their time to the students and 
provide continuity to the avocations and 
outside activities. Finally, on the organi- 
zational end of it, I recommend that a 
department of instruction for the human- 
istic-social studies be organized. I find 


in looking through the catalogs of a num- 


You will have to re-examine 
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ber of technical institutes that while there 
are many scattered offerings there is not 
much evidence of a departmental organi- 
zation and inspiration or leadership. 


Tremendous Challenge 


As I have said, the jug is full, but let 
me point out that the jug rests on a great 
big saucer and this great saucer that can 
take the spillover for this new injection 
of material is the years following gradua- 
tion. The motivation of students to con- 
tinue their avocational interests will be a 
by-product of what I am urging and if it 
is successful they will want to carry on 
after graduation. Of course, you will 
want to be sure that industry recognizes 
the value of the graduate of the technical 
institute. 

Your public relations programs should 
be stepped up as far as I can see in all 
of your communities. I think the Amer- 
ican public has been over-sold on the 
value of the bachelor’s degree and I am 


glad to see that the “degree” of associate | 
in arts, the associate in science, as well as | 


the general validity of the junior college 
program in general, are being recognized. 
It is a most hopeful thing in our Amer- 
ican scene. 

I think you should encourage your local 
public school systems to establish more 
of these institutes. They need to be ex- 
panded, or perhaps they need to be estab- 
lished. Finally, I suggest that you ap- 
point a committee to study the problem as 
the engineers did in 1940 and 1944. 

You have a tremendous challenge ahead 
of you. You alone can decide whether or 
not you will be turning out grease mon- 
keys or citizens during the fateful second 
half of the 20th century. 
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National and Regional Developments in Co- 
operative Evaluation and Accrediting 
Activity * 


By EWALD B. NYQUIST 


Chairman, Middle States Association of Colleges and Secondary Schools, Commission on 
Institutions of Higher Education 


I am not unmindful this morning of 
that rare occurrence which a general ed- 
ucator experiences when he secures as a 
captive audience not only a group as 
large and as promising as this one, but 
one which represents a single profession. 

I have been asked to present to you a 
summary of the current status and ac- 
tivities of the National Commission on 
Accrediting, the present status and ac- 
tivities of the Middle States Association, 
and its collaborative relationships with 
the Engineering Council for Professional 
Development. 


Status and Activities of the National 
Commission 


First of all, let me define the National 
Commission. Seven national educational 
agencies, like the Assocition of American 
Colleges and the Association of Urban 
Universities, contribute six members each, 
all college and university presidents. It 
is supported by a membership of some 
1200 higher institutions. Although its 
history goes back a long time, the Na- 
tional Commission was really born as 
such in 1949, 

Its predecessors and the National Com- 
mission were concerned primarily with 
what they regarded as the evils of ac- 
crediting and first debated the issue of 


* Presented at ASEE—ECPD Joint Pro- 
gram with ECRC and ECAC, New York 
City, October 16, 1953. 


whether there should be any accrediting 
activity at all, but that matter was soon 
settled. The National Commission arrived 
at certain principles which it considered 
would conserve the values and abolish 
the evils of accrediting. 

I think these principles can best be 
summarized in the time available by pre- 
senting the policy statements contained 
in a progress report sent by the National 
Commission to its membership as of Sep- 
tember 4. I have included some others 
it had established previously. 

1. Improvement of higher education in 
all of its parts is best achieved when 
based upon thorough self-evaluation 
prior to examination by outside special- 
ists. 

2. Institution-wide aims, objectives and 
responsibilities should be given primary 
concern and evaluations should be con- 
cerned with the institution as a whole 
as well as with its various segments. 

3. Colleges and universities through 
the six regional accrediting associations 
should be the responsible and supervis- 
ing authority for evaluation of higher 
educational institutions. 

4. Channels through which the coun- 
sel and suggestions of the professions 
and employers of graduates can contin- 
ually reach the institution should be 
maintained. 

5. Accreditation costs and the number 
of visitations should be kept at a mini- 
mum. For accrediting purposes, not 
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more than one organization should rep- 
resent a field of training. 

6. An acceptable program of accredi- 
tation should be fostered on a nation- 
wide basis. 


7. Accreditation should exist primarily 


as a stimulus to institutional growth and 
development rather than be merely a 
standardization based upon minimum 
criteria. 

The over-all objectives of the National 
Commission, I think, have been regarded 
as laudable by almost all accrediting 
agencies, regional or professional. I 
should like to emphasize the word, “over- 
all.” In an attempt to consummate these 
objectives, however, the National Com- 
mission was at first imperfect in ap- 
proach. For instance, after declaring a 
moratorium in accrediting activity, by 
January 1, 1954 it wanted all higher in- 
stitutions to cease paying dues and ac- 
crediting fees to professional accrediting 
agencies, and, furthermore, all regional 
accrediting agencies were supposed, by 
that date, to be responsible for all ac- 
crediting. 

Communications on specific matters 
from the National Commission were often 
confusing, sometimes unrealistic, and not 
infrequently illustrated the practice of 
the adoption in advance of arbitrary po- 
sitions. At any rate, the initial activity 
of the National Commission touched off 
a first-class national ferment in educa- 
tion. 

I am sure that the National Commis- 
sion has certain important accomplish- 
ments to its credit: 

1) It has stimulated all accrediting 
agencies to examine their purposes and 
objectives. 

2) It has certainly reduced abuses in 
accrediting. 

3) It has contained accreditation and 
confined it to certain limits and agencies. 

4) It has provided accrediting at large 
with a definite purpose and objectives 
which accrediting did not have before. 

5) It has in effect, provided a firm 
basis for national development and im- 
provement of accrediting activity. 
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Last July, I attended a meeting of the 
Executive Committee of the National 
Commission. I am quite sure that the 
National Commission intends to pursue 
its overall objectives in a spirit and form 
different from those which characterized 
its earlier efforts. More realistic pro. 
posals will be made; the cooperation of 
all groups whose interests are at stake 
will be more solicited than demanded. 


Status and Activities of the Middle 
States Association 


I turn now to the Middle States As. 
sociation and its Commission on Institu- 
tions of Higher Education, of which | 
am Secretary. 

The Middle States Association is one 
of six regional accrediting agencies. Its 
area of activity, geographically, includes 
the States of New York, New Jersey, 
Pennsylvania, Maryland and Delaware, 
the District of Columbia, Puerto Rico, 
and the Canal Zone. It has existed since 
1887. There are about 221 member in- 
stitutions. Any higher institution is eli- 
gible, college, university, junior college, 
specialized, technical, or professional, so 
long as it has a program, at least 2 
years in length, if at the undergraduate 
level, or of one year, if at the graduate 
level. 

Our Commission is composed of 15 
educators, mostly presidents, but of vary- 
ing positions in colleges and universities 
and of diversified backgrounds. We have 
a central office and a full-time paid as- 
sistant. 

First of all, I should like to cite some 
principles which control the organiza- 
tion and operation of our Commission. 


The Middle States Association 

1. Considers and helps every institu- 
tion within its purview. 

2. Gives proportionately the same con- 
sideration to large institutions that it 
gives to small ones. j 

3. Considers all programs within insti- 
tutions in their relation to the institution 
as a whole. 
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4, Adjusts its standards in terms of a 
eross-section of the accredited institutions 
within its purview rather than in terms of 
marginal institutions or in terms of the 
highest ranking ones. 

5. Enlists the largest possible number 
of participants in its membership of 
colleges and universities. 

6. Operates with minimum paper work 
and minimum cost. 

7. Provides for constant criticism, re- 
view, and readjustment of its criteria 
and its procedures. 

8. Examines an institution in terms of 
how well it consummates its purposes and 
objectives. It has no matrix to press 
upon an institution. 

9. Provides for growth through the 
stimulus of self-evaluation. 

10. Employs qualitative criteria. 

11. Is essentialy under the control of 
the institutions launching and support- 
ing the program. 

12. Treats institutions and their staffs 
with the dignity they warrant and honors 
their essential freedom and autonomy. 


Relationships of Middle States Associa- 
tion with Professional Agencies 


Now let me provide you with a little 
insight into our detailed procedures of 
evaluation and accreditation. At the 
same time I will stress those features 
which represent cooperation between 
ECPD and the Middle States Associat- 
tion. I might point out that our Com- 
mission has met with representatives 
from 26 professional accrediting agencies 
representing 22 distinct fields of interest. 
We have agreements with each of them 
along the lines of the one now in effect 
between ECPD and the Middle States 
Association. 

1. Institutions being evaluated in any 
one year are those which are non-member 
institutions seeking initial accreditation 
and member institutions re-evaluated 
every ten years under normal circum- 
stances. Simply organized institutions 


are evaluated in February or March in 
Complex institutions are 


any one year. 
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evaluated in the fall. Initial arrange- 
ments for joint evaluations are made by 
the Middle States Association. Our 
schedule for evaluations is known for 
some years ahead for two reasons: Col- 
laboration with professional agencies re- 
quires it and the institution must con- 
duct a self-evaluation. 

2. Questionnaires to be filled out by the 
institution are sent in advance of the 
visitation. Part A of this Questionnaire 
ealls for data of common interest to the 
ECPD and the MSA and is answered 
once for the whole institution. Part B 
of the Questionnaire has been worked out 
jointly with ECPD and deals with the 
Program, Outcomes, and special prob- 
lems of a particular unit in a complex 
institution and is to be answered only by 
the unit concerned. We have as many 
forms of Part B as there are areas of 
specialized and professional interest. In 
an institution with a single program, like 
liberal arts, the institution answers Part 
A and our own form of Part B. 

Every member of the visiting commit- 
tee receives, in cases of complex institu- 
tions, a copy of the university report, 
Part A, and those evaluators concerned 
with instructional units, like a School of 
Engineering, receive a copy of the report 
pertaining to that unit, Part B. 

3. Every two years we ask member in- 
stitutions to submit nominations of 
volunteer evaluators for use by our Com- 
mission in forming evaluation commit- 
tees. About 1200 nominations are re- 
ceived and include every kind of person 
as far as position and background is con- 
cerned. Letters are sent to about 600 of 
these nominations to see if they will in 
fact be available in the near future. 
About 300 to 400 of these 600 are ac- 
tually used by us. 

4. Chairmen of the committees include 
all Commission members and an appro- 
priate number of others drawn from 
those people who have served the Com- 


‘ mission well in the past. The Committees 


include at least a majority of experienced 
evaluators. 
5. The Committees used number no less 
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than 5 for any type of institution and 
may number up to 40 or 50 depending 
upon the complexity of the institution. 
Our Committees, in representation, reflect 


the organization and teaching functions. 


of the institution being visited. For sim- 
ple institutions, besides the. Chairman, 
there will be one expert in Finance, one 
in Library, one in Program, and one in 
Organization. In complex institutions, 
having professional instructional units, 
expert personnel are added for each pro- 
fessional unit within the institution. In 
addition, in large institutions, we will add 
experienced people in areas like student 
personnel, admissions and records, inter- 
collegiate athletics, and the like. Finally, 
on each Committee is a representative 
from the State Education Department in 
the State in which the institution is 
located which is done to eliminate the 
duplicate legal activity of the State. 

When we evaluate an institution with 
an engineering unit, we request ECPD 
to furnish the expert personnel required. 
They represent ECPD as well as the Mid- 
dle States Association and are integral 
members of the committees on which they 
serve, with the same responsibility toward 
the MSA as the other members and such 
special responsibilities toward ECPD as 
ECPD may direct. Usually this respon- 
sibility is the same one exercised by 
ECPD evaluators when the cooperative 
agreement now in effect did not exist. 

6. Instructional materials are supplied 
all evaluators in advance. The Chair- 
man also coaches his team. All members 
serve for nothing except the Chairman 
who receives a small honorarium. Com- 
mittee members are reimbursed for their 
expenses which are billed finally to the 
institution. There are various financial 
arrangements with the professional agen- 
cies, including ECPD; in any case, one 
bill goes from the MSA to the institution 
and where formerly professional agen- 
cies did not charge for their independent 
visits, we do not, under present coopera- 
tive agreements. 

7. The visit is made on a date con- 
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venient to everyone and the institution 
and lasts from 2 to 4 days. 

8. During the evaluation, conference 
and discussion within the committee ar 
emphasized. Each one has a particular 
assignment but each also has a voice jn 
and a responsibility for the MSA report 
as a whole. 

9. The report is prepared by the 
members are supplemented by sections 
on Purposes and Objectives and (ut. 
comes prepared by the Chairman. Men. 
bers representing ECPD write their rv. 
ports analyzing engineering curriculuns 
in their usual manner and these reports 
are included within the total institutional 
report. 

10. Our commission meets twice a year 
and considers the original Questionnaire 
material, the report of the Committee, 
and an oral presentation of the Chairman. 

11. a) The decision on the institution 
is then made. Certain substantive ac. 
tions can be modified by procedural mod- 
ifications calling for reports of progress 
to be submitted at certain dates by the 
institutions concerned or for subsequent 
modified visitations, usually informal for 
the purpose of observing at first-hand in- 
provements made in weak areas. 

b) Our Commission’s decision to ae- 
credit an institution applies to the whole 
institution including its constituent units. 


The balance of factors in the institution’s | 


favor determines its accreditation. There. 
fore, an institution can be accredited as 
a whole even though some of its con- 
stituent units may be weak. On the other 
hand the Commission does not _ hesitate 
to deny accreditation to an institution in 
instances where specific weaknesses are 
evidenced in any programs, professional 
or otherwise, or in intercollegiate athlet- 
ies, such that the educational effectiveness 


of the institution as a whole or its insti | 


tutional integrity has not been demon- 
strated. 

c) In instances where the institution is 
accredited as a whole even though there 
are weak constituent units our Commis 
sion expects within a certain time period 
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that such substandard programs will be 
improved and their weaknesses corrected. 
Failure to do so constitutes cause for 
denial of continued accreditation. 

12. The institution may appeal from 
any decision of the Commission to the 
Executive Committee of the whole Asso- 
ciation. 

13. Personnel used on Committees are 
rated by the Chairmen. Those who are 
only fair or unsatisfactory are never used 
again. 

14, All members of the committee, in- 
eluding the professional representatives, 
as well as the institution, receive copies 
of the final report. 


Evaluation Process 


I would like to summarize, for your 
benefit, the main points of the evaluation 
process of the Middle States Association 
where they are affected by virtue of the 
cooperative agreement made with ECPD. 


1. We have agreed to exchange con- 
fidential information about institutions of 
mutual concern when such an exchange 
will strengthen the evaluation procedures 
of each agency and of course the institu- 
tion concerned. 

2. ECPD has agreed to designate for 
inclusion on our evaluation committees, 
evaluators who will represent both the 
MSA and ECPD. 

3. We have agreed that reports of 
ECPD evaluators will be included in our 
total reports. 

4. We have agreed on a joint Question- 
naire, Part B which will be given a trial 
period this year. 

5. We have agreed to exchange pro- 
jected evaluation schedules for the pur- 
pose of attempting to collaborate in over- 
all evaluations, as frequently as commit- 
ments of each agency permit, particularly 
in this transition period. 

6. We have agreed to centralize the 
billing of an institution for the costs in- 
volved in order to reduce confusion and 
inconvenience for the institution con- 
cerned. 
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7. We have agreed that ECPD, in 
evaluating under these arrangements 
those curricula which are subject to its 
re-inspection or for which an institution 
voluntarily asks ECPD’s accreditation, 
will also evaluate remaining areas in the 
field of engineering in order to give the 
MSA report a meaningful coherence. 

8. Aside from these specific agree- 
ments, generally, I believe it is the inten- 
tion of both agencies to collaborate in 
every way possible. The entire agree- 
ment is experimental for both sides for 
one year, after which the whole codifica- 
tion will be re-appraised. 

The benefits to be derived from our 
cooperative arrangements would seem to 
be a better knowledge and understanding 
of the institution as a whole by all con- 
cerned; a reduction in duplicative ac- 
tivities and overlapping costs; a lessening 
to some degree in the movement toward 
entrenched departmentalism; and an ap- 
praisal of the institution and its various 
parts made available to it in the final re- 
port developed on a joint basis. 

The MSA cherishes the cooperative 
agreement reached with ECPD, and all 
the more so because it was the first com- 
plete agreement reached and consum- 
mated by joint visitation between the 
MSA and any of the 26 professional 
agencies we are working with. A comity 
of relationships based on mutual respect 
and confidence is being established be- 
tween ECPD and our Association. 

Every detail of our plan will not al- 
ways work out completely satisfactorily. 
Yet we believe that further common ex- 
perience will lead to clearer insight, and 
that there are no insuperable problems in 
the type of cooperation projected. 


Necessary for the Country 


The plan for this type of cooperation 
is envisaged by the National Commission 
to be necessary for the country and not 
just the MSA. The other regional as- 
sociations are not as far advanced as the 


MSA is in this type of approach. You 
will, as a national professional agency of 
specialized and professional interests, en- 
counter some problems in the future. I 
hope I do not convey to you an impres- 
sion that the MSA is claiming a mo- 
nopoly on wisdom and virtue in having 
proposed the broad outlines of the agree- 
ment now reached with ECPD. I men- 
tion the suggested difficulties because I 
realize in working with you your national 
interests. 

Finally, let me give you the viewpoint 
of the MSA concerning its plan for and 
philosophy of evaluation and as they re- 
late to professional agencies and the Na- 
tional Commission on Accrediting. 

The MSA and its Commission on Insti- 
tutions of Higher Education are the crea- 
tures of, and are in every respect re- 
sponsible to, the member institutions of 
the MSA. Our Commission is not con- 
cerned whether specialized agencies pub- 
lish their own accredited lists, and in so 
doing, maintain their own integrity as 
acerediting agencies of specialized in- 
terests. This question is outside of our 
Commission’s province. It has no author- 
ity either to permit or to prohibit their 
doing so. It has no authority or mandate 
from its membership to absorb the func- 
tions of other organizations. It does not 
claim exclusive jurisdiction concerning 
accreditation in its territory. 
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Single Mission 


Our Commission on Institutions of 
Higher Education has as its single mi. 
sion the fostering and improvement of 
the quality of higher education in the 
Middle States area. Since evaluation 
and accrediting of institutions are among 
the Commission’s means to that end, the 
MSA is interested only in improving ani 
strengthening evaluation procedures when 
it seeks cooperative agreements with 
agencies of specialized interests. 

Our Commission does not establish or 
enforce the requirements of any profes. 
sional accrediting agency or of the Na. 
tional Commission on Accrediting, ex. 
cepting its own membership. Its interest 
is in the educational effectiveness of the 
institution as a whole, viewed in the light 
of each institution’s own aims and puw- 
poses. 

I should like to close with a slight para- 
phrase of a recent statement made by 
Chancellor Kimpton of the University of 
Chicago: 

“To change if it is done wisely is to 
progress. To resist change is to bear wit- 
ness to the quality and distinction of what 
we already possess. So long as we do 
both these things with vigor and with 
vehemence you need have no_ worries 
about the future of your” accrediting af- 
fairs, engineering education, and _ their 


relationship to the Middle States Associa- | 


tion. 


In the News 


Dr. J. E. Morton, professor of statistics 
at Cornell University, Ithaca, New York, 
has been appointed consultant on indus- 
trial research to the National Science 


Foundation. 
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Opportunities for University Research in 
Heat Power 


By R. G. FOLSOM 


Professor of Mechanical Engineering and Director of Engineering Research Institute, 
University of Michigan 


The theme for the session “What is our 
job in Heat Power Education or Re- 
search?” presents a challenging question 
for consideration. As a start it might be 
well for us to define what we mean by 
research. In the broad sense, research 
may be considered as the individual or 
group effort of critical and exhaustive in- 
vestigation toward discovering new facts 
or devising old methods or theories. It 
is essential that this investigation shall 
result in an original contribution to 
the field of knowledge concerned. It 
has been common practice to classify re- 
search into three general headings. First, 
basic or fundamental research; secondly, 
applied research; and thirdly, develop- 
ment. A recent survey of the engineer- 
ing schools by Ralph Morgan of the Na- 
tional Science Foundation shows that the 
educational activities of a college or uni- 
versity in engineering associated with re- 
research should be about half basic and 
half applied, with no effort being devoted 
to development. Although the implica- 
tion that engineers should not be con- 
cerned with the development phases of 
research is far-reaching and important, 
this phase will not be considered in de- 
tail in these remarks. 

Staff members at colleges and universi- 
ties undertake research activities in the 
field of engineering for the education of 
students and staff, as well as for the pur- 
pose of making a contribution to the 


*Presented at the Annual Meeting, A.S. 
E.E., Heat Power Section, University of 
Florida, June, 1953. 
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available knowledge in the field of engi- 
neering. The emphasis and encourage- 
ment of research activities varies from 
school to school, and is frequently limited 
by the availability of funds and the as- 
signment of staff time for this activity. 
It should be noted that research is the 
very heart of graduate work, and as a 
result, an essential element in staff ac- 
tivity in any school engaged in graduate 
instruction. 


Scope of Activities 


In considering applications of research 
to heat power, a definition of the scope 
of activities is desirable, one such being 
“the broad field of machines which use a 
working substance, subject to thermo- 
dynamic variations.” The differences in 
basic and applied research will be con- 
sidered with respect to the field of heat 
power. This is important since what is 
considered as basic research in engineer- 
ing might be applied research in mathe- 
matics, physics, or chemistry. For our 
purposes, we will consider basic or funda- 
mental research as that creative effort 
which results in new information having 
no direct application to any design, ma- 
chine, or process. Applied research, on 
the other hand, refers to that creative ef- 
fort which results in new information di- 
rectly useful for design, machines, or 
processes associated with heat power. It 
should be noted that performance testing 
of equipment is not research in the sense 
diseussed here, unless such performance 
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tests result in an analysis which presents 
unique information. 

During this meeting of this Society, 
considerable discussion has developed in 
connection with the accreditation of engi- 
neering curricula. Some recommenda- 
tions regarding professional-general and 
professional-scientifie engineering  cur- 
ricula have been proposed by the Com- 
mittee on Evaluation of Engineering 
Education. Research in heat power engi- 
neering can be directed toward either the 
professional or scientific activities of the 
field. “This professional engineering ac- 
tivity is characterized by the economic 
design of high level, non-routine prob- 
lems requiring integration of the results 
of scientific research. It is further iden- 
tified by synthesis, judgment, compromise, 
and feasibility.” (This definition is taken 
from a recommendation of the Graduate 
Studies Division of the A.S.E.E.) 

The activities in the field of heat en- 
gines may be classified as basic opera- 
tions, combined operations, and perform- 
ance of machines in plants. What is 
meant by basie operations may be de- 
fined through consideration of combus- 
tion. The basic or fundamental opera- 
tions underlying combustion may be 
considered as dynamics, fluid mechanics, 
heat transfer, mass transfer, reaction 
kinetics, and thermodynamics. Taken 
alone as individual subjects, basic re- 
search will be found applicable to in- 
vestigations in these fields of science im- 
portant to engineering. When the phe- 
nomenon of combustion is concerned, the 
basic operations are no longer independ- 
ent but mutually affect one another. In 
order to investigate combustion phe- 
nomena, it then becomes necessary to con- 
sider the combined operations. On the 


other hand, combustion may be consid- 
ered as a basic operation to steam produc- 
tion, which is composed of many basic 
operations. Steam production is of course 
one of the combined operations making 
up the steam power plant as a whole, 
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Research Problems 


Research opportunities at a university 
or college are concerned primarily with 
the basic operations. This limitation j 
the result of limited funds, manpower, 
and equipment available to undertake in. 
vestigations. In the event that combined 
operations and plant performance pn. 
search is to be undertaken, aid from ex. 
ternal sources in the matter of equipment 
and funds becomes of prime importane, 
It should be remembered that a colleg 
or university has many specialists on its 
staff who are available for consultation, 
and thus the educational institution ca 
make major contributions to researc 
through the efforts of the staff members. 

If we assume for the time being that 
activity in research is a desirable effort 
in the field of heat engines, the usual staff 
member is confronted with the problems 
of what is an appropriate topic, what are 
the sources of funds, can additional as- 
sistance be obtained, and what can be 
done with the results. 

Many considerations are involved in the 
selection of a suitable topic, but the major 
requirement is the enthusiastic interest 
of the man undertaking the investigation. 
We have indicated that consideration of 
the basic operations is the most fruitful 
field for research in educational institu. 
tions. 


Using the list of theses in the Division | 
of Mechanical Engineering at Berkeley | 


for typical examples of subjects of in- 


terest to heat power engineering, par: | 
ticularly in the basic operations of fluid | 
flow and heat transfer, we find the fol- } 


lowing examples: 
1. Turbulence in Liquid Pipe Flow. 
2. Local Boiling on Vertical Tubes. 
3. Viscosity of Gases at Elevated Tem- 
peratures. 


4. Stability Considerations in Ver | 
tical Annular Two-Phase Fluid | 


Flow. 

5. Accuracy in Reading Aircraft In- 
strument Dials as a Function of 
Time of Observation and Di 
Brightness, 
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6. A Calorimetric Determination of 
the Constant Pressure Specific 
Heats of Carbon Dioxide at Ele- 
vated Pressure and Temperatures. 

7. Performance of a Variable-Com- 
pression Engine at Elevated Tem- 
peratures. 

8. A Water Channel Analogy to a 
Problem in Gaseous Combustion. 

9. Heat Transfer to Mercury in Tur- 
bulent Pipe Flow. 

10. Heat Transfer and Pressure Drop 
for Air-Water Mixtures Flowing in 
a Horizontal Tube. 

11. Mass Transfer in a Rising Bubble. 

12. An Experimental Investigation of 
Convective Heat Transfer to Air 
from a Flat Plate with a Stepwise 
Discontinuous Surface Tempera- 
ture. 

13. Effect of Packing Density in a 
Cross-Flow Cooling Tower. 

14. Starting Thrust Loads for Deep- 
well Turbine Pumps. 


In addition a study of “Review of Cur- 
rent Research and Directory of Member 
Institutions’ made by the Engineering 
College Research Council of the Ameri- 
ean Society for Engineering Education 
will be helpful. 


Research Support 


Funds to support research are avail- 
able from many sources, and the follow- 
ing gives some indication of the possi- 
bilities. Usually the university or college 
has limited funds available for research, 
either by departmental appropriations or 
by special appropriations earmarked for 
specific investigations. Industrial com- 
panies have established fellowships to aid 
graduate students in doing research. 


Most of the engineering societies have 
limited funds available to support re- 
search, as for example, the A.S.M.E. 
Fluid Meters Committee, which has sup- 
ported and is supporting research and 
testing activities at several universities. 
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Foundations have made large sums of 
money available for research activities, 
such foundations being Carnegie, Rocke- 
feller, Guggenheim, and the Research Cor- 
poration. Recently, large sums of money 
have been available for research activi- 
ties in colleges and universities from vari- 
ous government departments, particularly 
those associated with defense. Some of 
these are the Office of Naval Research, 
National Advisory Committee for Aero- 
nauties, Bureau of Ships, the Signal 
Corps, Office of Ordnance Research, Of- 
fice of Scientific Research, National Sci- 
ence Foundation, and the National Re- 
search Council. 

As noted previously, research may be 
conducted on an individual or team basis. 
In the event that the work is of such scope 
that team effort is advisable, the staff 
members and graduate students available 
in an educational institution may be uti- 
lized. The staff investigator who under- 
takes a research activity may hire the 
qualified personnel if suitable funds are 
available. Or he may make use of pro- 
fessional and non-professional employ- 
ees of the educational institution and 
the research activities of graduate stu- 
dents working for their degrees. 

In industry the results of research usu- 
ally appear as patents or new products 
of the company concerned. In an edu- 
cational institution (a non-profit organi- 
zation) the results of research frequently 
take the form of publications in the 
transactions of the engineering and sci- 
entific societies and the publications of 
the educational institution. 


The opportunities for research in a 
particular subject in the field of heat 
power may be limited at any one univer- 
sity or college due to the local conditions. 
On the other hand, opportunities for uni- 
versity research in heat power are 
bounded solely by the individual’s own 
limitations. “Where there is a will, there 
is a way.” 


ASEE Summer Institutes—1954 


Science and technology are moving 
rapidly ahead in broad areas which hold 
significant promise for the future of 
engineering. In order to assure maxi- 
mum progress in engineering education 
and to expedite the translation of new 
fundamental concepts into engineering 
practice, the American Society for En- 
gineering Education is inaugurating this 
year a series of conferences to be known 
as Summer Institutes. This program 
will help to implement the recommenda- 
tion of the ASEE Committee on Engi- 
neering Education that modern physics, 
including nuclear science and solid state 
physics, should become an essential study 
in engineering education. 

Each Summer Institute will deal with 
a specific subject matter area. The pur- 
pose of the Summer Institute is to seek 
out and clarify fundamental concepts, to 
assess the material as to its importance 
in engineering education, and to arrive 
at a logical orderly pattern for teaching 
purposes. By this positive approach, it 
is hoped to bring engineering education 
into closer proximity to the significant 
new developments which will affect its 
future. In these conferences, the diver- 


gent viewpoints of the research engineer, 
the scientist, and the educator will be 
brought to bear upon the problems. 

Two Summer Institutes are planned for 
1954—one in Sold State Physics in En. 
gineering Education and the other in 
Nuclear Physics in Engineering Eduea- 
tion. Both conferences will be financed 
by grants from the National Science 
Foundation. Each Summer Institute will 
consist of a working conference of 20 to 
30 leading authorities in the particular 
field who will make a comprehensive 
analysis of the material and lay the 
groundwork for the open conference. 
The open conference will feature about 
6 to 8 of the participants of the working 
conference, discussing important funda- 
mental concepts and organization of the 
subject matter as it relates to engineering 
and engineering education. There will 
be ample opportunity for open discussion 
by those in attendance. 

These conferences are supported in 
part by grants from the National Science 
Foundation. The American Institute of 
Physics is cooperating in the Nuclear 
Science Foundation. 


Solid State Physics in Engineering Education 


University of Illinois—March 8-10, 1954 


This will be a working meeting of leading physicists and engineers specializing 3 


in this field. Attendance by invitation only. 

Carnegie Institute of Technology—June 21-25, 1954 
Open to engineering and physics teachers. Attendance will be limited to 150. 
For information and registration forms write to Professor John W. Graham, 
Carnegie Institute of Technology, Pittsburgh, Pa. 
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SUMMER INSTITUTES AND SUMMER SCHOOLS 


Nuclear Science in Engineering Education 


Columbia University—April 22-24, 1954 
This will be a working meeting of leading physicists and engineers specializing 
in this field. Attendance by invitation only. 

Northwestern University—September 7-11, 1954 
Open to ASEE members. Attendance will be limited to 100. For information 
and registration forms write to Professor Robert L. Young, Technological In- 
stitute, Northwestern University, Evanston, Ill. 


ASEE Summer Schools—1954 


The following Summer Schools, sponsored by ASEE Divisions, are open to ASEE 
members. For information and procedures as to registration, please write to the 
person indicated in connection with the particular Summer School. All of the Sum- 
mer Schools at the University of Illinois either precede or follow the Annual Meeting 
so that those in attendance can combine Summer School attendance with attendance 
at the Annual Meeting. The program for the Annual Meeting of the ASEE will be 
mailed to Society members during the last week of April. 


Economics of Engineering Summer School sponsored by the Engineering Economy Commitee. 


Theme: ‘An Evaluation of Analytical Techniques of Engineering Economy.’’ 

Time: June 12-13, 1954. Place: University of Illinois, Urbana, Ill. 

Information: Professor Arthur Lesser, Jr., Head, Industrial Engineering Dept., Stevens 
Institute of Technology, Hobeken, N. J. 


Electrical Engineering Summer School sponsored by the Electrical Engineering Division. 


Theme: ‘*The Elements of Design of Digital Control Circuits.’’ 
Time: June 18-20, 1954. Place: University of Illinois, Urbana, Ill. 
Information: Dr. L. V. Bewley, Dean of Engineering, Lehigh University, Bethlehem, Pa. 


Summer School in Advanced Engineering, with Emphasis upon Development of Creative 
Thinking jointly sponsored by Educational Methods Division and General Electric Co. 
Attendance by invitation only. 


Time: Aug. 30-Sept. 4, 1954. Place: Schenectady, N. Y. 
Information: R. H. Buescher, Technical Education, General Electric Co., Schenec- 
tady, N. Y. ; 


Workshop for Humanistic-Social Project sponsored by Humanistic-Social Division. 


Time: June, 1954. Place: University of Illinois, Urbana, Ill. 
Information: Professor Sterling Olmsted, English Dept., Rensselaer Polytechnic Insti- 
tute, Troy, N. Y. 


@ 
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Engineering Mechanics Summer School sponsored by the Engineering Mechanics Division, 


Theme: ‘‘Evaluation of the Engineering Significance of Graduate Training in 
Mechanics.’’ 

Time: June 11-12, 1954. Place: University of Illinois, Urbana, Ill. 

Information: Professor Dan Pletta, Virginia Polytechnic Institute, Blacksburg, Va, 


Summer School sponsored by the Mechanical Engineering Division. 


Theme: ‘‘ Teaching of Machine Design and Manufacturing Processes.’’ 
Time: June 18-25, 1954. Place: University of Illinois, Chicago, Il. © 
Information: Professor K. E. Lofgren, Machine Design, Cooper Union, New York, N.Y. 


Symposium on Instrumentation Education 


Co-Sponsors: Instrument Society of America and American Society for Engineering Edv- 
cation. 


Location: University of Illinois, Urbana, Illinois. 
Date: June 12, 1954. 


Purpose: To focus attention on the concepts, subject matter, and methodology of technical 
instruction in the broad areas of measurement, computation, control and systems 
studies. Chairman: Professor R. J. Jeffries, Michigan State College, East 
Lansing, Mich. 


8:00- 9:30 A.M. Registration. 


9:30-11:30 A.M. Universal Characteristics of Instruments—H. C. Roberts, University of 
Illinois. 
Situation Analysis in Instrumentation—W. McKay, MIT. 
Concepts in Measurement—D. J. Montgomery, Michigan State College. 


L. L. Rauch, University of Michigan. 
Industry Comments. 
Discussion. 
12:15-1:30 P.M. President’s Luncheon—Speaker: W. A. Wildhack, President, ISA. 


1:45-3:45 P.M. Teaching Control Engineering—R. W. Jones, Northwestern University. 
Teaching Systems Engineering—H. Sohon, University of Pennsylvania. 
Teaching Instrumentation Engineering—C. S. Draper, MIT. 


Industry Comments—H. W. Cory, Allis-Chalmers Co. 
Discussion—A. F. Perry, Panellit Corp. 
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Graduate Professional Education in 
En gineerin 


By M. P. O’BRIEN 


Dean of Engineering, University of California, Berkeley 


The proposal made is simply that one 
branch of the graduate program in engi- 
neering be truly professional in character, 
with the primary emphasis on the solu- 
tion of novel and difficult engineering 
problems. Such a program should 
parallel and not replace the traditional 
masters and doctors programs in which 
research in the engineering sciences forms 
the central activity. Many individual 
graduate students have probably been 
permitted to follow a plan of this type 
and it may be well-established in some 
American schools but, if so, the writer 
is not aware of this development. In 
many European schools, the program 
leading to the first engineering degree is 
of this general character. 

Engineering education in this country 
was organized in response to the demand 


_ for men capable of participating in the 


urricula— | rapid national expansion of the last 


century. The initial pattern was derived 


_ from schools established somewhat earlier 
_ in Europe but was modified to meet our 
_ own needs. The Land-Grant College Act 
| aided in expanding this type of educa- 
Jniversity. 
_ education it was not evident that science 


tion. In the early days of engineering 


could contribute directly to the solution 
of engineering problems and, in fact, 
there were few demonstrations of this 
Early instruction dealt 
chiefly with the art of engineering; 
courses were practical in nature; profes- 


*Presented at the Annual Convention of 
the Association of Land-Grant Colleges and 


Universities at Columbus, Ohio, Nov. 11, 
1953, 
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sors were drawn from practice and gave 
a great deal of their lecture time to dis- 
cussions of existing engineering works. 
Later, the curricula in the engineering 
colleges were modified to give greater at- 
tention to the basic and engineering sci- 
ences for two very good reasons. In 
the first place, there was the need to 
give engineering academic respectability. 
This was accomplished by greater em- 
phasis on chemistry, physics, mathe- 
matics and such engineering sciences as 
strength of materials, analytical me- 
chanies and so on. Secondly, there was 
increasing evidence that a knowledge of 
science could and did contribute directly 
to the successful practice of engineering. 
With the total time limited to four years, 
this increasing emphasis on science neces- 
sarily resulted in a decrease in attention 
to professional studies and on the whole 
this change was desirable and beneficial. 
However, in the course of making these 
changes, there has developed the implied 
assumption that engineering consists 
solely in the application of science; 
more important still, that those who are 
well grounded in science are automati- 
cally well qualified as engineers. This 
concept has led, I believe, to an undue 
emphasis on scientific knowledge and to 
a de-emphasis on the application of 
knowledge to the solution of engineering 
problems. It is this general subject 
which I will discuss. 


Expansion of Graduate Study 


The four-year undergraduate program 
has been the basis for successful engi- 
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neering practice on the part of all but 
a small fraction of the profession. In 
the face of this record of success, why 
should there now be an expansion of 
graduate study, especially study of a pro- 
fessional character? My answer is that 
the tools which the engineer will use in 
the future will continue to grow in num- 
ber and complexity and that a longer 
period of education is required for their 
effective use. There will always remain 
a large volume of work in the technical 
field for which the four-year program 
will provide adequate preparation. How- 
ever, there is a rapidly widening seg- 
ment for which additional study is now 
highly desirable and for which an addi- 
tional one to three years of graduate 
study will be regarded as essential in 
the not very distant future. Probably, 
sevently-five per cent of the B.S. gradu- 
ates in engineering would not benefit 
from additional study but the remainder 
will, I believe, find themselves handi- 
capped unless they somehow continue 
their formal education. The percentage 
now choosing to engage in graduate work 
is much less than the twenty-five per cent 
who are qualified and for whom such 
work would be beneficial. 

Why do so few B.S. graduates in engi- 
neering choose to pursue graduate stud- 
ies? One reason is that the engineering 
faculties have themselves regarded the 
four-year program as adequate prepa- 
ration for practice and have, more fre- 
quently than not, implied that graduate 
study was a frill, unnecessary for 
serious practitioners. Industry has not 
strongly supported the position of gradu- 
ate study in the overall professional 
scene and the professional societies have 
not, until recently, formally recognized 
it as a necessary part of the pattern of 
engineering education. Even more im- 
portant, perhaps, is the apparent lack of 
financial encouragement to the holders of 
advanced degrees. These and other cir- 


cumstances are often cited to explain 
the lack of interest in graduate study 
among B.S. 


engineering graduates. 
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There is, I believe, a more fundamenty| 
reason for this situation, namely, tha 
graduate study in engineering as noy 
organized does not fully meet the needs 
of the profession and would not benef 
a majority of those who should proces 
beyond the four-year course. 

Engineering education like professional 
engineering practice is plagued with con. 
fusion and haziness regarding the terns 
used. Even the word engineer is the 
subject of controversy. In order that 
there be no misunderstanding regarding 
what I have in mind when I speak of 
professional engineering, science, ani 
engineering science, I will take time tp 
define these terms. 


Engineering 


Engineering is frequently referred to 
as the application of science—with th 
implication that all engineering work 
were preceded by corresponding discover- 
ies in basie science. This description of 
engineering is not only oversimplified 
but is historically incorrect. Bridges 
irrigation systems, aqueducts, and eve 
the steam engine, were built without 
benefit of scientific principles; today, 
large segments of engineering practic 
depend more on experience, judgment 


and “rule of thumb” than on scient.} 
This situation, affecting some but nif 
all branches of engineering, does ni} 
result from ignorance or stupidity af 
the part of engineers but rather fro} 
the absence of general relationships pe} 
mitting a more analytical and scientili} 


approach. 

What, then, is the nature of engineer 
ing? The characteristic engineering 
tivity is the design or planning of m 
chines, circuits, structures, or process 


—and of combinations of these coy 


ponents into systems or plants—and th 
prediction of their performance and 
under specified operating conditiow 
Note particularly that “the prediction 
performance and cost” is here consi: 
ered to be the characteristic activity st! 
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that performance is not mentioned alone 
but rather “performance and _ cost.” 
Without money considerations and the 
emphasis on cost, professional engineer- 
ing would be a different sort of an ac- 
tivity. Prediction of the performance 
of novel or greatly modified designs is 
usually more difficult than predicting 
costs but the two are related, the engi- 
neering effort being primarily to dis- 
eover which design will involve minimum 
cost. 

Whether this definition of engineering 
is generally acceptable or not, the ae- 
tivity described, namely, prediction of 
the performance and cost of engineer- 
ing works, is a major phase of the 
practice of engineering and one which 
depends heavily on design methods and 
information derived from the engineer- 
ing sciences. 


Science and Engineering Science 


Research is a search for truth. In 
the physical sciences, research aims at 
discovering new facts and new relation- 
ships in nature. The velocity of light, 
the temperature of the sun, the compo- 
sition and structure of a mineral are 
examples of facts resulting from sci- 
entific exploration. When such facts are 
related to other facts in a quantitative 
way the result is called a law of nature. 
Newton’s law of universal gravitation, 
Archimedes principle governing the 
buoyaney of submerged bodies, and Ein- 
stein’s theory of relativity are examples 
of these relationships. The complexity 


tions, is so great that scientists working 
in the basie sciences have been forced to 
think about, and experiment on, ideal- 
ized and simplified systems, such as frie- 
tionless fluids, particles in high vacua, 
processes in reversible equilibrium, per- 
fectly elastic bodies, and so forth. In 
spite of these limitations, the results of 
scientific research have been of great 
practical value and have affected pro- 
foundly the daily lives of all of us. 
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Just how ean these scientific facts and 
relationships be translated into forms 
useful to society? .Did the discovery of 
Newton’s laws produce directly a watch 
or a gyroscope? Did the discovery of 
nuclear fission produce an atomic bomb? 
The answer is, of course, that there is a 
long and frequently tortuous patch be- 
tween the discovery of a new physical 
fact or relationship and its incorporation 
into useful “hardware.” The phenome- 
non of atomic fission made a bomb pos- 
sible in principle—but much work and 
many dollars were required before the 
bomb became a reality. It is the area 
between the basic sciences and engineer- 
ing design in which lie the engineering 
sciences. 

The terminology of this subject is not 
well established, even among engineers. 
The engineering sciences include such 
technical subjects as fluid mechanies and 
its subdivision aerodynamics, thermody- 
namics and heat transfer, metallurgy, 
combustion, acoustics, electronics, and 
many others. The term applied science 
is some times used but engineering sci- 
ence more accurately describes the rela- 
tionships involved. The better known 
and most widely used of these subjects, 
in one guise or another, form the core 
of the conventional curricula in the en- 
gineering colleges. 

I have taken time here to define my 
concept of engineering, of science, and 
of engineering science because graduate 
study in engineering has in the past 
aimed chiefly at extension of the student’s 
background into the engineering sci- 
ences; only to a limited extent has it 
been concerned in any direct fashion with 
preparation for professional engineer- 
ing. A large fraction of the graduate 
students in engineering schools should 
continue to concentrate their efforts on 
research in the engineering sciences. 


Problems of Engineering Education 


The engineering colleges have pursued 
a number of objectives in preparing their 


| | 
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educational programs. All of them hope 
that their work will prepare their gradu- 
ates for creative work in the engineering 
field. Their efforts in this direction are, 
however, beset by a number of conflicting 
conditions which should be kept in mind. 
In the first place, the practice of engi- 
neering requires a degree of conservatism 
which is not characteristic of scientists. 
The engineer who experiments with his 
client’s money by introducing new and 
untried concepts or materials is not true 
to the traditions of the profession. An 
engineer must review what has been done 
of a similar nature, must weigh the evi- 
dence for introducing a new material or 
new method of design, and must in many 
ways show a high regard for past ex- 
perience. Engineering schools and engi- 
neering professors reflect this attitude; 
perhaps reflect it so strongly at times 
as to avoid the new concepts which will 
characterize engineering practice in the 
future. This characteristic conservatism 
conflicts in many ways with the develop- 
ment of ingenuity, creativeness, and 
originality in the student. It is difficult 
to ask a man to be both conservative and 
original at the same time but both are 
necessary characteristics of the engineer 
practicing in an advanced field in which 
new applications of science are being 
made. Another factor is the evident 
necessity for placing great emphasis on 
knowledge in engineering education; 
however, knowledge alone will solve al- 
most no problems of consequence. If 
one can “know” the solution to a real 
problem, it is not an important one. It 
is necessary that the student acquire 
and exercise as early as possible the 
ability to apply his knowledge to the 
solution of novel problems and this is 
not an easy prescription to fulfill, A 
third consideration is that a large per- 
centage of the professors in engineering 
colleges are not in reality professional 
engineers. This situation is understand- 
able; few young men who choose engi- 
neering in college do so with the expecta- 
tion of becoming professors. Thus there 
are engaged in the formulation of pro- 
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grams of engineering education, a group 
who, in general, are not intimately an 
personally familiar with engineering 
practice. A fourth consideration is thy 
the practice of engineering in this county 
involves the organization of teams of 
engineers who by their combined effort 
make up for the fact that the inventive 
genius is rare and cannot possibly be 
distributed equitably among the con. 
panies and agencies of government wh 
need technical services. Any one con- 
pany cannot depend for its future growth 
on employing and developing the genius 
of a Ford or an Edison or a Westing. 
house; industry has assured itself sloy 
but steady progress through the organi. 
tion of groups of men with technial 
educations. The education of these aver. 
age, rather than unusual, men engage 
the major attention of the engineerin 
colleges. 
Original Premise 


Engineering curricula have, in their 
evolution from descriptions of empirical 
arts to professional programs of an ane 
lytical character, tended to retain, never- 
theless, their original premise that the 
practice of the future would not chang 
substantially from that of today. Sa 
ence has been added but narrow special: 
zation remains. Engineering educator 


should consider carefully the warning} 
' of the 


for ori 
students 


of Vannevar Bush who stated in a recet! 
speech : 


“Specifically, there may be a tendeng 


to turn to the engineer only for thoey 
things that are so matured that they hav} 


begun to appear in handbooks, and ti 
turn to the applied scientist for a nové 
approach—for the new and _pioneerii 
activity that is especially attractive from 
an intellectual standpoint. Much of the 
training of engineers leads to a coll 
partmentalization that contributes é 
rectly to this tendency. Who woul 
think of tossing to a young electridl 
engineer a tough problem in the chemiel 
engineering field? Yet this is just th 
sort of thing that we must expect as ol 
industrial effort becomes more ramifel 


and as 
more il 
diversif 
utilized 
to the ¢ 
part of 
that on 
a scien 
under 

young 

regrette 
we 
tributes 
resoure: 
unattra 
ally dr 


The 
Mechan 


“Som 
graduat 
given | 
original 
der gui 
not und 
vails to 
great f 
to dam 
the desi 
the stu 
tending 


ents, th 


should 


If thi 
achieved 
it will b 
graduate 
largely 
Hammo 
summar’ 
undergr; 


Requires 


Engin 
is eonee 


money— 
private— 


1, & group 
1ately and 
ngineering 
on is that 
iS country 
teams of 
ned effort 
inventive 
ossibly be 
the con- 
iment who 
one con- 
ire growth 
the genius 
Westing. 
itself slow 
organiz- 
technical 
these aver. 
n engages 
ngineering 


, in ther 
empirical 
of an 
ain, never: 
» that th 
10t change 
day. 
w speciali- 

educator 


' of the introduction of an opportunity 


' for original work on the part of the 


n a recell 


tendency 


for 
they hav 


cs, and to 
or a nove 
pioneerily 
etive from 
ich of the 
Oo a Col 
ibutes di: 
ho 

electrics! 
e chemic 
s just the 
ect as ow 


> ramified 


and as the problems we attack become 
more interwoven with the whole fabric of 
diversified science that is now being 
utilized, unless we are willing to abdicate 
to the applied scientist the most congenial 
part of the engineer’s function. I fear 
that only too often the young man with 
a scientific background is more flexible 
under novel circumstances than is the 
young engineer, and this is much to be 
regretted. It is to be regretted because 
we cannot give up the most cherished at- 
tributes of our profession-versatility and 
resourcefulness—without making our jobs 
unattractively one sided and convention- 
ally drab.” 


The late H. P. Hammond stated in 
Mechanical Engineering: 


“Somehow, somewhere in the under- 
graduate years, the student should be 
given the opportunity to do a little 
original work on his own initiative, un- 
der guidance of teachers, of course, but 
not under the close direction which pre- 
vails to the end of the curriculum. A 
great fault of engineering education is 
to dampen the spirit of enterprize and 
the desire to create with which most of 
the students enter college. Instead of 
tending to stifle originality in our stud- 
ents, the reverse should be the case; we 
should plan to encourage it. The effects 


students is a revealing experience.” 

If this most desirable objective can be 
achieved in the undergraduate program, 
it will be the prelude to the professional 
graduate program—and perhaps will 
largely eliminate the need for it. Dean 
Hammond’s statement is effectively a 
summary of my proposal, transposed to 
undergraduate years. 


Requirements for Successful Engineering 
Practice 


Engineering in the sense defined here 
is concerned with the expenditure of 
money—other people’s money, public or 
private—and this responsibility engen- 
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ders a conservative attitude which accepts 
innovation only after critical examination. 
A major problem of the engineer, and 
of engineering education, is to be con- 
servative and, at the same time, be re- 
ceptive toward change. An erroneously 
low estimate of initial or operating costs 
may lead to an unwise decision to invest; 
conversely, estimates which are errone- 
ously high may cause the loss of a profit- 
able opportunity. An unduly optimistic 
or pessimistic feasibility report on a 
proposed development may be disastrous. 
Another major factor in the practice 
of engineering is the necessity for de- 
cision on schedule and on the basis of 
the data at hand. If the engineer takes 
time to investigate fully and conclusively 
every element of uncertainty in a major 
design problem, the expenditure of time 
and money would be prohibitive and the 
results would usually come too late to be 
of value. Faced with the necessity for 
decision and conscious of his responsi- 
bility for the prudent use of capital, 
his conservation causes the engineer to 
recommend that design which, in his 
judgment, involves the least risk. The 
engineer should not embark blindly on 
a program simply to meet a schedule; a 
more usual difficulty is the inability of 
engineering graduates, especially in their 
early years, to reach a decision on the 
basis of the evidence at hand. One can 
always imagine many analytical and 
experimental jobs which should be per- 
formed before reaching a decision and 
thus postpone the fatal day when the 
decision must be made. However, the 
engineer who is conscious of the cost of 
engineering works, realizes that undue 
delay in making a decision increases the 
cost and also defers the day when the 
work itself can become productive. 


Impelling Urge 


An impelling urge to solve the problem 
which needs to be solved is, I believe, 
the most characteristic feature of suc- 
cessful engineer-designers. In this re- 
spect engineers differ greatly from sci- 
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entists. The latter are free to choose their 
problem. The engineer is forced to solve 
the problem given him, usually solve it 
within a time limit. The most successful 
engineers of my acquaintance are those 
for whom the strongest motivation is the 
need for a solution. When their com- 
pany or their organization is faced with 
a problem, that problem becomes for 
them the most important and interesting 
one they can imagine. If an engineer 
cannot acquire this viewpoint, he is not 
likely to be successful. 

Engineering work is performed by 
teams. Few engineering works can be 
said to have been designed by one man. 
The ability to cooperate and to fit into 
an organization is important at the out- 
set; later, the successful engineer will 
direct the work of other engineers and 
scientists, many of whom will be the 
product of educational disciplines differ- 
ent from his own. Not only must he 
possess the personal qualities for leader- 
ship but his knowledge and experience 
must be adequate for technical leader- 
ship. 

The engineer must develop an intuitive 
understanding of physical phenomena 
sufficiently strong to make him “feel” 
the effectiveness of a proposal, prior to 
quantitative analysis or experimentation. 
Study of the basic and engineering sci- 
ences, vicarious experience through ob- 
servation of the works of others, and 
service under the direction of competent 
engineers, will develop and strengthen 
his judgment but, at some point, he must 
strike out on his own. The earlier he 
does so, the better off he will be. 

Overriding all the preceding require- 
ments for successful practice is that of 
creativeness—the ability to recognize or 
imagine the problem, to conceive a feas- 
ible solution, to analyze this concept and 
reduce it to a design, and to bring it to 
reality in workable “hardware.” Per- 


haps creativeness cannot be developed; 
it ean at least be exercised and the edu- 
eation of engineers should take pre- 
cautions not to inhibit it where it is 
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latent. There is a shortage of creative 
engineers. A few such men can gener. 
ate enough ideas to absorb the energies 
and talents of hundreds of less gifted 
engineers, who can analyze, test, report. 
on, optimize, and otherwise polish a 
original idea but who are not themselves 
creative. Men of varied talents ar 
needed in the engineering team and all 
perform valuable services, but the er. 
ative individual is essential. He mut 
first be found and then nurtured. The 
fundamental position of ingenuity ani 
creativeness in engineering practice can- 
not be overemphasized. Until someon 
visualizes the basie principles applicable 
and conceives an assembly of parts whic 
is likely to accomplish the specified pw. 
pose, there is nothing to analyze and m 
subject for the quntitative application 
of the basic and engineering’ sciences, 
True, much of engineering consists in 
the modification of concepts already ap. 
plied but this is true of the work of the 
traditional practitioner and not of the 
engineer of unusual talents for whom 
effective graduate study should be pro- 
vided. No deprecation of the steady, 
reliable, common-sense designer is her 
intended; he will continue to perfom 
valuable services as in the past. One 
is not better than the other; they have 


different talents and are suited for dif} 
The graduate} 
program should not be opened up to af 
B-S_ graduates, most of whom shoulif 


ferent types of work. 


start acquiring experience as early #f 


possible, but only to those who harp 


shown indications of special talents. 


The Graduate Professional Program 


What I suggest in the way of a gradt 
ate professional program consists in ! 
central core of novel and difficult eng: 
neering problems which the students #& 
tack, initially in small groups and late: 
after gaining experience, individually. 
These design problems should cut acr0s) 
the conventional areas of scientific a! 
professional specialization, as do alm 
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all problems of engineering practice, and 
at least a few of the resulting designs 
should be built and tested. The student 
should be responsible for choosing and 
defining the problems attacked and ap- 
praisal of his progress should give 
weight to the significance and importance 
of the problems chosen. 

Primary emphasis on the solution of 
complete engineering problems will sup- 
ply strong motivation for studying the 
related basic and engineering sciences 
and for reviewing related designs criti- 
eally as the secondary and supporting 
part of the student program. Formal 
courses judiciously selected must be re- 
lied on for most of the scientific back- 
ground but extensive reading and con- 
sultation with the faculty will be essen- 
tial in the solution of suitable problems. 

Why not leave professional experience 
in design problems to practice? Is there 
a good reason to take time away from 
course instruction for work of this char- 
acter? Young muscles are made strong 
by exercise. True, good food, the right 
parents, plenty of sleep and other con- 
ditions contribute to physical superiority, 
but the athlete must practice his sport 
and must do so vigorously enough to 
develop skill and stamina. There is an 
analogous situation in engineering prac- 
tice; a good mind filled with useful 
knowledge is not sufficient. Interest in 
the practical solution and judgment de- 
veloped by experience are essential; de- 
lay in applying knowledge to engineer- 
ing problems may, and in my opinion 
frequently does, result in mental indiges- 
tion. There is for each individual some 
optimum balance between the rate af ac- 
quiring knowledge and exercise in apply- 
ing it, and it is the purpose of the type 
of program I have in mind to improve 
this balance for those students whose 
ability, interest, and aptitude justify the 
educational effort. A second reason is 
to be found in the nature of modern 
engineering practice, which is almost 
universally a team effort. The graduate 


who has not developed some competence 
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in attacking “whole” problems must serve 
an apprenticeship on routine work under 
close supervision before he will be given 
even a minor degree of responsibility. 
This situation results in further delay of 
the time when the young engineer faces 
the problems of independent design. A 
substantial start in this direction should 
be made early, preferably in the under- 
graduate years, and a graduate program 
emphasizing advanced professional stud- 
ies will satisfy a very substantial need: 
It is sometimes said that the student 
cannot work effectively on the solution of 
engineering problems until he has ac- 
quired and sharpened the necessary 
tools; he must master all of the basic 
and engineering sciences before attempt- 
ing their use. A quotation from Mari- 
tain, the French philosopher and edu- 
eator, is pertinent to this contention: 


“What is learned should never be 
passively or mechanically received, as 
dead information which weighs down 
and dulls the mind. It must rather be 
actively transformed by understanding 
into the very life of the mind, and 
thus strengthen the latter, as wood 
thrown into the fire and transformed 
into flames makes the fire stronger. 
But a big mass of damp wood thrown 
into the fire only puts it out.” 


Maritain would probably object to being 
quoted in support of a proposal for pro- 
fessional education, but learning a great 
deal about science, without reasoning 
through to applications, affects the en- 
gineering student’s “fire” in much the 
same manner. 


Implementation 


Implementation of a program of pro- 
fessional education of the type visual- 
ized will require the intimate association 
of a professional engineer-teacher and a 
small group of students working on 
problems in the general field of interest 
and competence of the teacher. Organi- 
zation on this basis will be expensive 


‘ 
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but so is almost all effective professional 
education. It is my contention that, if 
engineering schools are to provide the 
professional practitioners of the future 
in the numbers and with the ability 
which will be needed, they must get 
away from the present mass production 
type of organization with its inflexibility 
of program and its emphasis on organized 
courses and must move in the direction 
of individual study. In such a pro- 
gram, one is interested both in the results 
produced and in the processes by which 
the results are achieved. By this I mean 
that the appraisal of the student should 
not be solely in terms of whether he 
had devised a workable design but 
rather whether he has, in the course of 
working out his problem, increased his 
capacity for the solution of future prob- 
lems. <A technique which might be em- 
ployed to some extent in the early phase 
of a program of this type would be to 
redesign or reinvent existing machines, 
circuits, structures or processes so that 
the student might compare his results 
with those which already had _ been 
achieved. The final 
master’s thesis or the doctor’s thesis, 
should be novel and difficult, should re- 
quire the application of science, and 
should create something potentially use- 
ful either in research or in engineering 
practice. It is important that the engi- 
neering faculty make available to engi- 
neering practitioners the result of re- 
search in engineering sciences in such 
form as to be readily understandable 
and applicable and, in this process, the 
graduate student in the professional field 
ean play an important part. 

Graduates with the type of background 
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visualized in the preceding remarks are 
urgently needed in industry and govern. 
ment, not only for engineering work but 
also to provide a supply of managers— 
both in engineering work and in general 
management—for companies engaged in 
the technical field. 


Faculty Need Professional Experience 


The most important factor in the 
success of any educational program is 
the quality of the faculty provided. 
Some faculty members do acquire the 
viewpoint of a professional engineer 
without themselves engaging in profes. 
sional practice, but it is my observation 
that these qualities can seldom be de. 
veloped to a reasonable degree without 
substantial professional experience. Con- 
sequently, it does appear that successful 
implementation of this proposal will re 
quire men on the faculty who have prae- 
ticed engineering at an advanced level 
of responsibility and who have themselves 
been subjected to experiences which will 
have impressed upon them the importance 
of the qualities previously outlined. 
These qualifications of faculty members 
for a professional program are difficult 
to meet because men who have the in- 
telleectual ability, the experience, and the 
viewpoint are in great demand in in- 
dustry. It is unlikely that the engineer. 
ing colleges can be fully competitive in 
salary with industry for men of this 
ealibre, but the salaries must be nearly 
competitive and other considerations must 
make up the difference. It is desirable 
that these faculty members continue to 
some extent their association with pro- 
fessional practice. 
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In the recent admirable report of the 
Committee on Improvement of Teaching 
of the ASEE, the project method of 
teaching engineering was recommended 
highly as an aid in the development of 
student resourcefulness and originality. 
This paper is written in the hope that 
some benefit might result from the ex- 
periences of one who has used this 
method for several years in the teaching 
of Hydraulics. 

In this subject, as in many others, the 
customary practice has been to use the 
laboratory periods to supplement the lee- 
ture courses directly, by giving a series 
of short, difficult, unrelated problems and 
experiments and requiring written re- 
ports on each. This method can be ef- 


fective in training the student in specific 
skills, and a great variety of work can be 


reovered in a comparatively short time. 
Usually, however, inertia dictates the use 


of the same or similar problems year 
after year; the interest of the students 

maintained with difficulty; copying of 
eports becomes a problem, and the whole 
fystem seems to be directed towards the 
bbtaining of marks and the passing of the 
inal lecture examinations. Certainly, 
tudent resourcefulness and originality 
te not developed, nor is an attempt 
made to correlate the work of the specific 
bject with problems of a broader na- 
re such as must be met later in practice. 
The project method was attempted at 
he University of Toronto as an alterna- 
ive, in the hope that it would be made 
fective by maintaining the advantages 
f the above method while minimizing 
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Is the Project Method Effective? 


By D. G. HUBER 


Assistant Professor of Mechanical Engineering, University of Toronto 


the disadvantages. Each group doing 
the study averaged in number thirty-five 
final year Civil Engineering students, and 
the time allotted was about forty-five 
hours. 


Outline of Project 


The problem was the design of a flood 
control or power project on an existing 
or fictitious river. Each student worked 
as a consulting engineer and wrote an 
engineering report advising on the feasi- 
bility and desirability of the project. 
The illusion of reality was maintained by 
the requirement that a statement of con- 
sulting fees be included with the report. 
The problem necessitated the use of hy- 
drologie studies, statistical methods, dam 
design, river hydraulics, turbine selection, 
highway relocation, electrical load studies 
and an economic analysis. 


Difficulties Encountered 


In the three years in which the project 
method was used many difficulties and 
criticisms were met in part by changes 
in the original system. Some of these 
difficulties and their attempted solutions 
are listed below. 

(a) The project method tends to cover 
a broader field, but does it rather super- 
ficially. Proponents of the value of repe- 
tition and the disciplines in teaching en- 
gineering will object to the project 
method because there is not enough time 
nor direction of the students’ work to 
ensure a mastery of engineering skills. 
This difficulty has been mitigated, to some 
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extent, by a careful selection of the con- 
ditions of the problem, so that a portion 
of the course which it is desired to em- 
phasize will appear in each student’s 
work, and then informing him that this 
must be done more thoroughly than the 
rest, under staff direction, 

(b) Students work at different speeds. 
Should a student who works slowly be 
penalized for not finishing, or should the 
faster student be held back? There is 
some merit in learning to pace oneself 
against time, even at the expense of 
thoroughness. In this project it was em- 
phasized that the students are working 
against themselves and not each other. 
Thus, each was expected to complete the 
project to the best of his abilities, the 
faster man getting his reward in the more 
detail he was able to cover. Marks were 
given more for the effort and resourceful- 
ness shown than for the final result. 

(c) Students tend to bog down in de- 
tail. It must be pointed out to them con- 
stantly that the time spent in details 
should be relative to the importance of 
the details to the final result of the proj- 
ect. Thus, the design of a minor ele- 
ment, costing perhaps one per cent of the 
total, can be done approximately with 
little effect on the final cost. 

(d) This method encourages over-sim- 
plification of a problem. Because of the 
emphasis on finishing the work in a cer- 
tain time, simplifications of the details 
of the problem must be made. Care must 
be taken to point out where this is done, 
what other studies should be made and 
how the necessary information would be 
obtained in practice. 

(e) Student Cooperation is essential 
for success. It is inevitable that some 
students with little interest in the subject 
will attempt to take advantage of the lati- 
tude given by this method. On the other 
hand, it has been found that most stu- 
dents appreciate a change in the old 
“lock-step” methods and are anxious to 
do their best. Thus, it is essential that a 


frank explanation of the theories behind 
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and reasons for the project study 
given, together with a plea for coopen. 
tion. To ensure this cooperation, a dian 
of each day’s work was compulsory anj 
a frequent inspection of work books wy 
made. Sufficient penalties for non-coop. 
eration were included in the markixy 
system. 

(f) Students have not been pre-con. 
ditioned for this method. Some students 
are unable to adapt themselves quickly ty 
this method and may flounder for a ep. 
siderable time unless given some sperisl 
attention. The diary and the work bok 
enable early detection of this type of su. 
dent. 

(g) The fear of losing marks redua 
the effectiveness of the study. Whik 
competition among students for mak 
has some desirable features, it tends t) 
stultify resourcefulness in anything bi 
obtaining marks. Everything the studat 
does is coloured by the marks which my 


be obtained. This can be reduced by 
emphasizing that marks are given fe 
effort and progress rather than for th 
best solution. The students are assu 

that failure will result only from lack 

honest effort or a deliberate flouting: 
the rules. 

(h) The results of the study may \y 
mediocre. Each report should be rm 
earefully and a written criticism giver! 
which weaknesses: in design, analysis af 
presentation are pointed out. 

(i) The student is not prepared as 
for his final examinations as previ0 
This may be true if the examination® 
quires merely the parroting back of 
formation handed out in the lectw 
Surely the examination should be 4% 
of thinking power and resourcelll 
as well as of knowledge. 


Evaluation of Results 


In the writer’s opinion, the pm 
study as described has been a suit 
Student interest has been more than 
factory; resourcefulness, initiative 
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originality have been stimulated; a cor- 
relation of Hydraulics with other fields 
of engineering has been achieved; the im- 
portance of economic analysis has been 
spotlighted; the difficult practice of writ- 
ing an engineering report has been at- 
tempted and the connection between aca- 
demic theory and practice has been em- 
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phasized. In addition, the student has 
become familiar with various reference 
sources. He has been treated as an adult 
and given freedom of choice and action 
within broad limits. Surely these re- 
sults outweigh the disadvantages. 

The project method is effective—why 
not try it? 


ASEE Annual Meeting Program for 
Women and Children 


University of Illinois, Urbana, Illinois—June 14-18, 1954 


Monday, June 14—Welcoming Tea; Family Square Dance and Mixer. 


Tuesday, June 15—Trip and Luncheon, Robert Allerton Estate. 


Wednesday, June 16—Engineering Properties and Decoration of Dinner- 
ware; Luncheon, Bridge and Canasta, Champaign Country Club. 


Thursday, June 17—New Textiles, Their Care and Use; Fancy Ice Cream 


Demonstration. 


A full program for children has been planned, including games, crafts, 
lunch as a group, swimming and entertainment with engineering wives and 
children in charge. Be sure to bring your bathing suits and caps! 


Baby sitter listings available at Women’s Headquarters, Illini Building. 
Children under four years of age are not eligible for the children’s pro- 
gram. Register the children as far ahead as possible for the program so 
that they can be accommodated. 
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Candid Comments 


Your invitation, on page 223 of the 
Journal for December, is too tempting 
to resist. The report on engineering in- 
tegrity by Dean Freund’s committee pro- 
vokes both thought and comment. 

It is assumed that this committee has 
just undertaken the first step in its chal- 
lenging assignment—defining a general 
area of ethical motivation as it relates to 
professional conduct. For it is obvious 
that before plans can be made for teach- 
ers to mix the instruction of ethical con- 
duct in with their instruction of science 
and technique, it will be necessary to 
come to grips with specific behavior pat- 
terns that are acceptable, or unacceptable, 
to our profession. Yes, it may be neces- 
sary first to reach a common understand- 
ing of what constitutes acceptable conduct 
under quite specifie circumstances. 

Perhaps there is general agreement 
among engineers as to the manner in 
which an engineer should behave under 
specific circumstances. However, our 
codes of ethics are not complete in many 
areas and there is ample, accepted mis- 
conduct in some areas as to threaten the 
maturing of engineering as a profession. 
T had better give some examples, before 
this too becomes another general state- 
ment of philosophy. 

1) All engineers steal ideas. Perhaps 
the word “steal” is too blunt. The very 
growth of the profession depends upon 
a free exchange of information. Taking 
and building onto another man’s ideas 
is an acceptable, even an essential be- 
havior. The stature of an engineer, and 
his ability to create and be compensated 
adequately depend upon his facility in 
the use of ideas of others and the degree 
to which he ean pile up some new ones 
of his own. Thus it has become custom- 
ary to acknowledge the source of ideas, 
and give credit for accomplishments, Yet, 
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how common it is for an engineer to g. 
cept credit for—even seek credit for 
ideas stolen from another. Those fy. 
miliar with engineering literature ar 
aware that occasionally the name affixed 
to an article is that of the person wh 
had general administrative supervision 
of the work described rather than the 
man whose ideas represented—in 
fact the man who actually wrote dom 
the words describing those ideas. 
authorship sometimes eases the twing 
of conscience remaining. 

In the “promotion” or sales of services 
it is quite common to overlook or ¢e. 
preciate the accomplishments or ideas of 
another—even someone in the same or 
ganization—in the drive for recognition, 
advancement or economic advantage. It 
is all too easy to present somone else: 
ideas as your own. But it is stealin 
nevertheless. 

2) Too many engineers bear false wit 
ness. It is common practice in som 
areas of engineering employment to cr 
ate a false picture of the importance 


extent of a project, for the intent ¢ 
expanding an organization or continu 
an operation that has no measurabh 
value. Modesty, honesty and accuraq 
are considered to be secondary in it 
portance to job tenure or advanceme 
in such areas. Or, how often our orgit 
ized profession has been injured b 
malicious or uninformed misstatemeti 
of fact by a spokesman for one grol 
or another, who seeks competitive adva 
tage for his own small segment of th 
profession. Yet these spokesmen are 
casionally heaped with honor and rais! 
to positions that indicate clearly th 
their conduct is to be taken as a got 
example. 

3) Too many engineers worship 
false god of job security to the neglé! 
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CANDID COMMENTS 


of their own growth and creativeness. 
This conduct in itself can reduce engineer- 
ing from the status of a profession to 
that of a technical occupation. (Indeed 
it is now so considered by many both 
inside and outside the group.) The per- 
sons who seek job security in legal con- 
trols or collective collusion, and neglect 
or refuse to expend their own intellect 
and energies creatively threaten the status 
of engineering as a profession. 

These are but a few examples. They 
have not been defined clearly. Certainly 
there is wide difference of opinion as to 
the point of ethics involved. Yet it is 
in areas of human relationship such as 
these that patterns of behavior are de- 
veloping that will increase the ability of 
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our profession to contribute construe- 
tively, and to be recognized for such 
contributions—or that will reduce the 
status of engineering. The key is not to 
be found in more legal controls, or in 
more vocal “pressure group” operation. 

It is heartening to anticipate that Dean 
Freund’s committee will define some of 
these behavior patterns, seek agreement 
on the point of ethics involved, and then 
offer recommendations for effective in- 
struction in such concepts. They should 
have every encouragement. 


Very truly yours, 
Don P. REYNOLDs, 
Assistant to the Secretary, 
American Society of Civil Engineers 


University of Illinois 


ANNUAL MEETING 
June 14-18, 1954 


Urbana, Illinois 


New Members 


ApaMs, LEonarRD C., Associate Professor of 
Electrical Engineering, Clemson College, 
Clemson, 8. C. J. H. Sams, F. T. Tingley. 

ALLEN, JEREMIAH M., Instructor in English, 
University of Colorado, Boulder, Colo. 
W. S. Beattie, B. H. Spurlock, Jr. 

ALLEN, R. W., Associate Professor of Me- 
chanical Engineering, University of Mary- 
land, College Park, Md. M. 8. Ojalvo, 
D. R. Keller. 

ALLEY, CHARLES L., Assistant Professor of 
Electrical Engineering, University of 
Utah, Salt Lake City, Utah. Lee Harris- 
berger, P. C. Pfister. 

ARNBERG, B. THoMAS, Assistant Professor 
of Mechanical Engineering, University of 
Colorado, Boulder, Colo. W. 8S. Beattie, 
B. H. Spurlock, Jr. 

ATKINS, THOMAS R., Director of Educa- 
tional Division, Frederick Post Company, 
Chicago, Ill. H. B. Doke, K. G. Shiels. 

BALL, WALTER L., Assistant Professor of 
Electrical Engineering, Clemson College, 
Clemson, 8. C. J. E. Shigley, M. W. Jones. 

Baker, B. L., Associate Professor of Chemi- 
cal Engineering, University of South Caro- 
lina, Columbia, 8S. C. R. L. Sumwalt, 
C. R. MeMillan, Jr. 

BARNES, KENNETH K., Professor of Agri- 
cultural Engineering, Iowa State College, 
Ames, Iowa. H. Beresford, G. H. Beyer. 

BaRNES, W. P., Assistant Professor of Me- 
chanical Engineering, University of Utah, 
Salt Lake City, Utah. Lee Harrisberger, 
P. C. Pfister. 

BEAcH, R. KENNETH, Associate Professor of 
Electrical Engineering, University of Wy- 
oming, Laramie, Wyo. A. J. McGaw, 
F. L. Spenner. 

BELL, HERBERT W., Editor and Assistant 
Manager of Book Department, F. W. 
Dodge Corporation, N. Y. 8. C. Droman, 
K. I. Zeigler. 

BENJAMIN, J. R., Associate Professor of 
Structural Engineering, Stanford Univer- 
sity, Stanford, Calif. B. M. Green, D. H. 
Young. 

BENNETT, Robert W., Coordinator of Co- 
operative Training, Ford Motor Company, 
Dearborn, Michigan. C. J. Freund, D. C. 
Hunt. 
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BeraTtan, L. L., Instructor in Civil Engi. 
neering, Drexel Institute of Technology, 
Philadelphia, Pa. J. L. Rumpf, L, P, 
Manis. 

BILLINGS, Barbara C., Instructor in Engi- 
neering Drawing, Syracuse University, 
Syracuse, N. Y. G. W. Walsh, Jr., CN, 
Page. 

Bioopgoop, Don E., Professor of Sanitary 


Engineering, Purdue University, Wes 
Lafayette, Indiana. F. W. Stubbs, Jr, 
K. B. Woods. 


BLOOMFIELD, Byron C., Instructor in Arehi- 
tecture, University of Colorado, Boulder, 
Colo. W. 8. Beattie, B. H. Spurlock, Jr, 

BoEHNLEIN, C. T., Associate Professor of 
Engineering, University of California, Los 
Angeles, Calif. C. M. Duke, P. F. O’Brien 

BRAINERD, JOHN G., Director of Moore School 
of Electrical Engineering, University of 
Pennsylvania, Philadelphia, Pa. 8. 2 
Warren, Jr., Harry Sohon. 

BRENNAN, M. J., Assistant Professor of En- 
gineering Drawing, Manhattan College, 
New York, N. Y. 
Brother Aubert. 


Brown, W. S., Assistant Professor of Me | 


chanical Engineering, University of Utah, 
Salt Lake City, Utah. Lee Harrisberger, 
P. C. Pfister. 

BucHsBerG, Harry, Associate Engineer, Uni: 
versity of California, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

BusH, B. H., Commander, Office of Naval 
Research, Washington, D. C. H. 
Armbsy, Keith C. Harder. 

BUSSELL, BERTRAM, Junior Engineer, Uni 
versity of California, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

CaRPENTER, R. C., Instructor in General Er 
gineering, Purdue University, West Lafay 
ette, Ind. W. J. Luzadder, H. C. Thomp 
son. 

CHEN, WayYNE H., Assistant Professor 
Electrical Engineering, University 
Florida, Gainesville, Fla. R. W. Samp 
son, P. H. Nelson. 

CLAUSEN, JoHN N., Instructor in Drawilf 
and Descriptive Geometry, University 
Minnesota, Minneapolis, Minn. P. 
Bullen, L. G. Palmer. 
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CiypE, C. G., Instructor in Civil Engineer- 
ing, University of Utah, Salt Lake City, 
Utah. Lee Harrisberger, P. C. Pfister. 

CoLeMAN, A. P., President, Alliance Techni- 
eal Institute, Cambridge Springs, Pa. 
K. O. Werwath, Fred Kaufmann. 

CoLEMAN, EpwarD P., Professor of Engineer- 
ing, University of California, Los Angeles, 
Calif. C. M. Duke, P. F. O’Brien. 

Cook, J. C., Jr., Associate Professor of Me- 
chanical Engineering, Clemson College, 
Clemson, S. C. 

Cook, J. STANLEY, Assistant Professor of 
English, Pennsylvania State University, 
State College, Pa. V. E. Neilly, Kenneth 
Hunter. 

Cook, R. L., Professor of Ceramic Engineer- 
ing, University of Illinois, Urbana, Ill. 
R. K. Hursh, A. I. Andrews. 

Cox, L. E., Instructor in General Engineer- 
ing, Oregon State College, Corvallis, Ore., 
J. L. Gray, E. C. Willey. 

CYWINSKI, BENJAMIN S., Instructor in Eng- 
lish, Milwaukee School of Engineering, 
Milwaukee, Wis. C. O. Werwath, Fred 
Kaufmann. 

DacceTT, R. L., Associate Professor of Me- 
chanical Engineering, University of Wis- 
consin, Madison, Wis. R. W. Leutwiler, 
Jr., D. W. Nelson. 

Professor of 
Civil Engineering, Ecole Polytechnique de 
L’Université de Lausanne, Lausanne, 
Switzerland. W. R. Woolrich, A. B. Bron- 
well. 

Decker, J. D., Assistant Professor of Me- 
chanical Engineering, Pennsylvania State 
University, State College, Pa. R. D. Fel- 
lows, E. E. Ambrosius. 

DEIADULEWICZ, T. C., Instructor in Electri- 
eal Engineering, Marquette University, 
Milwaukee, Wis. J. P. Bradish, R. J. 
Panlener. 

DELFELD, F. R., Assistant Professor of Elec- 
trical Engineering, Marquette University, 
Milwaukee, Wis. J. P. Bradish, A. B. 
Drought. 

DENNETT, Hueu F., Assistant Professor of 
Industrial Engineering, University of Ar- 
kansas, Fayetteville, Ark. M. R. Good, 
R. G. Paddock. 

Derian, Louis, Assistant Professor .of Elec- 
trieal Engineering, Carnegie Institute of 
Technology, Pittsburgh, Pa. E. R. Schatz, 
W. P. Caywood. 


NEW MEMBERS 


DINNING, JOHN, Associate Engineer, Univer- 
sity of California, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

DinsMoRE, GEORGE A., Instructor in Engi- 
neering Drawing and Machine Design, 
University of Colorado, Boulder, Colo. 
F. 8S. Bauer, W. F. Brubaker. 

Dorsey, ESTELLE E., Junior Engineer and 
Associate in Engineering, University of 
California, Los Angeles, Calif. P. F. 
O’Brien, J. C. Dillon. 

Euuiort, H. Y., Executive Personnel As- 
sistant, The Ohio Bell Telephone Com- 
pany, Cleveland, Ohio. H. E. DeDamp, 
Harold Heath. 

FADDEN, GERALD B., Assistant to Vice Presi- 
dent of Research and Engineering, Philco 
Corporation, Philadelphia, Pa. A. R. 
Bintzer, C. A. Kapp 

FEDOUSH, JOHN M., Instructor in Electrical 
Engineering, Milwaukee School of Engi- 
neering, Milwaukee, Wis. G. O. Wer- 
warth, Fred Kaufmann. 

FERGUSON, GEORGE R., III, Assistant Profes- 
sor of Civil Engineering, Louisiana State 
University, Baton Rouge, La. J. C. 
Mehrhoff, Frank Carroll, Jr. 

FLETCHER, LEONARD J., JR., Assistant Pro- 
fessor of Industrial Engineering, Bradley 
University, Peoria, Ill. H. B. Ratcliff, 
L. C. Mergen. 

FRANK, J. N., Instructor in Electrical Engi- 
neering, Marquette University, Milwaukee, 
Wis. J. P. Bradish, A. B. Drought. 

FRIEDMANN, N. E., Associate and Junior 
Engineer, University of California, Los 
Angeles, Calif. CC. M. Duke, P. F. 
O’Brien. 

GEBHARDT, R. F., Instructor in Mechanical 
Engineering, Union College, Schenectady, 
N. Y. H. G. Harlow, M. F. Sayre. 

GoopIN, CurTIS P., Assistant Professor of 
Electrical Engineering, Clemson College, 
Clemson, 8. C. M. W. Jones, 8. R. Rhodes. 

Goss, Date E., Associate in Engineering, 
University of California, Los Angeles, 
Calif. C. N. Duke, P. F. O’Brien. 

GorTLies, M. S., Junior Engineer in Engi- 
neering Research, University of Cali- 
fornia, Los Angeles, Calif. C. M. Duke, 
P. F. O’Brien. 

Gusss, A. L., Assistant Professor of Aero- 
nautical Engineering, University of Mary- 
land, College Park, Md. D. R. Keller, 
J. B. Cournyn. 


HAERTLING, CHARLES A., Instructor in 


Architecture and Architectural Engineer- 
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ing, University of Colorado, Boulder, Colo. 
W. S. Beattie, B. H. Spurlock, Jr. 

HAMMOND, JOSEPH P., Associate Professor 
of Mining and Metallurgical Engineering, 
University of Kentucky, Lexington, Ky. 
C. T. Maney, C. S. Crouse. 

HANSON, ELDON G., Head of Agricultural 
Engineering Department, New Mexico 
College of A. & M. Arts, State College, 
N. M. F. Bromilow, A. M. Lukens. 

Hart, Rosert L., Director of Undergradu- 
ate School, Chrysler Institute of Engineer- 
ing, Detroit, Mich. L. R. Baker, W. J. 
David. 

HaskitTT, H. O., JR., Instructor in English, 
General Motors Institute, Flint, Michigan. 
C. A. Brown, M. H. Swift. 

HILu, JOHN M., Instructor in Civil Engineer- 
ing, University of Wyoming, Laramie, 
Wyo. A. J. McGaw, F. L. Spenner. 

HoEHN, WILLIAM J., Head of Department 
of Engineering Laboratory, Academy of 
Aeronautics, New York, N. Y. C. H. 
Coder, Jr., B. J. Bue. 

Hogan, M. B., Chairman of Mechanical En- 
gineering Department, University of Utah, 
Salt Lake City, Utah. Lee Harrisberger, 
P. C. Pfister. 

HOWLAND, DANIEL, Instructor in Industrial 
Engineering, Ohio State University, Co- 
lumbus, Ohio. H. D. Moore, L. G. Mitten. 

HuGHES, PHILIP B., Assistant Professor of 
Mechanical Engineering, University of To- 
ronto, Toronto, Canada. R. C. Wiren, 
D. G. Huber. 

Hurty, W. C., Professor of Engineering, 
University of California, Los Angeles, 
Calif. C. M. Duke, P. F. O’Brien. 

Huts, J. H., Lecturer in Engineering, Uni- 
versity of California, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

JoacuHim, J. L., Operations Staff Assistant, 
Michigan Consolidated Gas Company, De- 
troit, Mich. J. F. Preish, W. R. Leth- 
bridge. 

JOHNSON, A. F., Associate Professor of Me- 
chanical Engineering, University of Utah, 
Salt Lake City, Utah. Lee Harrisberger, 
P. C. Pfister. 

JONES, W. Dae, Associate Professor of 
Engineering, Georgia Institute of Tech- 
nology, Atlanta, Ga. F. Groseclose, P. T. 
Eaton. 

Kay, WILLIAM J., Assistant Professor of 
Civil Engineering, Purdue University, 
Lafayette, Ind. K. S. Curtis, G. E. Lom- 
mel. 
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KeEpHartT, R. C., Assistant Professor of Ip. 
dustrial Engineering, University of Flor. 
ida, Gainesville, Fla. A. C. Kleinschmitt, 
R. C. 

Kine, C. D. G., Assistant Professor of Me. 
Engineering, U. S. Naval 
graduate School, Monterey, Calif. E, B, 
Deneke, R. E. Newton. 

Knicut, L. J., Associate in Engineering and 
Senior Extension Representative, Univer. 
sity of California, Los Angeles, Calif, 
C. M. Duke, P. F. O’Brien. 

Kosso, E. V., Assistant Professor of Elec. 
trical Engineering, Lafayette College, 
Easton, Pa. F. W. Slantz, H. C. Hamil. 
ton. 

Krauss, HERBERT L., Associate Professor of 
Electrical Engineering, Yale University, 
New Haven, Conn. A. G. Conrad, H. J. 
Reich. 

T., Junior Engineer and 
Associate in Engineering, University of 
California, Los Angeles, Calif. (©. M 
Duke, P. F. O’Brien. 

LAIN, THELMA, Vice President and Treas. 
urer of Lain Drafting College, Indian- 
apolis, Ind. J. B. Hershman, K. L. Bur 
roughs. 

Lams, D. R., Instructor in Civil Engineer. 
ing, University of Wyoming, Laramie, 
Wyo. A. J. McGaw, F. L. Spenner. 

Lewis, WILLIAM B., Assistant Professor of 
Electrical Engineering, University of Okla- 
homa, Norman, Okla. Gerald Tuma, J. B. 
Wiley. 

LinrorD, P. D., Assistant Professor of Civil 
Engineering, University of Utah, Salt 
Lake City, Utah. Lee Harrisberger, P. C. 
Pfister. 

Lone, Jim T., Associate Professor of Elee- 
trical Engineering, Clemson College, Clem- 
son, S. C. S. R. Rhodes, J. H. Sams. 

Love, JOHN, JR., Assistant Professor of Me- 
chanical Engineering, University of Mis- 
souri, Columbia, Mo. R. L. Scorah, C. M. 
Sneed. 

MAHLMEISTER, JAMES E., Associate in Engi- 
neering, University of California, Los An- 
geles, Calif. C. M. Duke, P. F. O’Brien. 

MaRINO, CHARLES J., Director, Placement 
Bureau, Saint Louis University, St. Louis, 
Mo. J. B. Macelwane, V. J. Blum. 

MaTHNEY, J. D., Instructor in Mechanical 
Engineering, University of Texas, Austi, 
Texas. R. D. Slonneger, B. E. Short. 


McCauLey, Howarp W., Assistant Profes- 
sor of Civil Engineering, North Dakota 
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Agricultural College, Fargo, N. D. J. A. 
Oakey, C. O. Anderson. 

McDurriz, G. E., Instructor in Electrical 
Engineering, The Catholic University of 
America, Washington, D. C. J. C. 
Michalowicz, Frank Biberstein. 

McINTIRE, L. V., Associate Professor of 
Chemical Engineering, Southwestern Lou- 
isiana Institute, Lafayette, La. W. K. 
Averitt, R. G. Stevens. 

McKinuop, ALLAN A., Instructor in Agri- 
cultural Engineering, University of Cali- 
fornia, Davis, Calif. H. B. Walker, S. M. 
Henderson. 

Morepock, H. S., Associate Professor of 
Mathematics and Science, Sacramento 
State College, Sacramento, Calif. E. B. 
Weinberg, John Lillie. 

Morgan, RayMonpD A., Professor of General 


Engineering, University of Wyoming, 
Laramie, Wyo. E. J. Lindahl, F. L. 
Spenner. 


MurpHy, A. T., Instructor in Electrical En- 
gineering, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. E. R. Schatz, 
L, A. Finzi. 

NaBers, Tracy B., Supervisor of Drafting 
Training, Chrysler. Corporation Institute 
of Engineering, Detroit, Mich. L. R. 
Baker, W. J. David. 

Nasu, WiuLIAM A., Associate Professor of 
Engineering Mechanics, University of 
Florida, Gainesville, Fla. W. L. Sawyer, 
T. O. Neff. 

OsTERLE, J. F., Assistant Professor of Me- 
chanical Engineering, Carnegie Institute 
of Technology, Pittsburgh, Pa. D. W. Ver 
Planck, W. Forstall. 

PALUBINSKAS, Fexix S., Professor of Elec- 
tronic Engineering, Lowell Technological 
Institute, Lowell, Mass. Milton Hindle, 
M. E. Gelinas. 

Paquet, V. H., Assistant Professor of Me- 
chanical Engineering in charge of Draft- 
ing, University of Vermont, Burlington, 
Vt. E. R. McKee, S. C. Knight. 

Prrry, RusseLL L., Professor of Agricul- 
tural Engineering, University of Cali- 
fornia, Los Angeles, Calif. A. J. Bush, 
P, F. O’Brien. 

Preirer, C. L., Instructor in General Engi- 
neering, Marquette University, Milwaukee, 
Wis. J. P. Bradish, R. J. Panlenen. 

PoorE, DANIEL M., Instructor in Adminis- 
trative Engineering, Lafayette College, 
Easton, Pa. F. W. Slantz, H. C. Hamil- 
ton. 


PRICE, PHILIP, Dean of Students, Clarkson 
College of Technology, Potsdam, N. Y. 
E. M. Hugh, L. W. Herron. 

QUARLES, L. R., Professor of Electrical En- 
gineering and Assistant Dean of Engi- 
neering, University of Virginia, Charlottes- 
ville, Va. J. L. Vaughan, C. N. Gaylord. 

REICHL, R. P., Instructor in Mechanical En- 
gineering, Marquette University, Milwau- 
kee, Wis. J. P. Bradish, J. E. Schoen. 

REx, JOHN, Lecturer in Engineering, Uni- 
versity of Calofornia, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

RicHARDSON, N. A., Junior Engineer, Uni- 
versity of California, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

Ring, RAupH §&., Instructor in Engineering 
Drawing, Kansas University, Lawrence, 
Kansas. A. S. Palmerlee, C. J. Baer. 

RISTENBATT, M. P., Instructor in Electrical 
Engineering, Pennsylvania State Univer- 
sity, State College, Pa. V. E. Neilly, 
P. E. Shielder. 

RODGERS, JEFFERSON B., Professor and Head 
of Agricultural Engineering Department, 
Corvallis, Oregon. J. L. Gray, R. A. 
Wanless. 

Romig, F. E., Lecturer in Engineering, Uni- 
versity of California, Los Angeles, Calif. 
C. M. Duke, P. F. O’Brien. 

RUBEL, JOHN H., Lecturer in Engineering, 
University of California, Los Angeles, 
Calif. C. M. Duke, P. F. O’Brien. 

Rurr, Pau F., Instructor in Civil Engineer- 
ing, The State College of Washington, 
Pullman, Wash. E. G. Ericson, J. A. 
Roberson. 

SaksHauG, THoMAS M., Assistant Professor 
of Mechanical Engineering, North Dakota 
State College, Fargo, North Dakota. C. O. 
Anderson, R. M. Dolve. 

SANDERS, V. D., Assistant in Engineering, 
University of California, Los Angeles, 
Calif. C. M. Duke, P. F. O’Brien. 

SANDERSON, FREDERICK C., Assistant Pro- 
fessor of Civil Engineering, Yale Univer- 
sity, New Haven, Conn. G. A. Gray, R. P. 
Vreeland. 

Scumipt, E. L., Instructor in Construction, 
Academy of Aeronautics, New York, N. Y. 
W. M. Hartung, C. 8. Jones. 

Scott, VERNE H., Assistant Professor of 
Irrigation, University of California, Davis, 
Calif. H. B. Walker, S. M. Henderson. 
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SHEELY, M. C., Professor of Industrial En- 
gineering, Oregon State College, Corvalis, 
Oregon. T. J. McClellan, J. L. Gray. 

Smart, WILLIAM, Head of Department of 
Construction, Academy of Aeronautics, 


New York, N. Y. W. M. Hartung, C. S. - 


Jones. 

RicHarp A., Associate Professor of 
Civil Engineering, Louisiana Polytechnic 
Institute, Ruston, La. R. A. McFarland, 
B. T. Bogard. 

SraricH, D. V., Instructor in Electrical En- 
gineering, Marquette University, Milwau- 
kee, Wis. J. P. Bradish, A. B. Drought. 

STEPHENSON, R. E., Associate Professor of 
Electrical Engineering, University of 
Utah, Salt Lake City, Utah. Lee Harris- 
berger, P. C. Pfister. 

Stone, R. L., Professor of Ceramic Engi- 
neering, University of Texas, Austin, 
Texas. W. R. Woolrich, R. F. Dawson. 

Stupss, Grady C., Instructor in English, 
General Motors Institute, Flint, Michigan. 
C. A. Brown, M. H. Swift. 

Swenson, H. Raymonp, Instructor in In- 
dustrial Engineering, Illinois Institute of 
Technology, Chicago, Ill. M. D. Kilbridge, 
R. J. Parden. 

TROELL, R. J., Head of Electronics Depart- 
ment, Academy of Aeronautics, New York, 
N. Y. W. M. Hartung, C. S. Jones. 

Truitt, Marcus M., Assistant Professor of 
Engineering, Texas College of Arts and 
Industries, Kingsville, Texas. F. H. Dot- 
terweich, C. V. Mooney. 

TURNER, JOHN S., JR., Assistant Professor 
of Mechanical Engineering, Bradley Uni- 
versity, Peoria, Ill. F. C. Mergen, R. E. 
Gibbs. 

ULLERY, W. W., Assistant Professor of Me- 
chanical Engineering, Pennsylvania State 
University, State College, Pa. K. L. 
Holderman, V. E. Neilly. 

Umer, W. G., JR., Personnel Supervisor, 
Phileo Corporation, Philadelphia, Pa. 
H. R. Bintzer, C. A. Kapp. 

UNNEWEHR, LEwis E., Associate Professor 
of Electrical Engineering, Valparaiso 


University, Valparaiso, Ind. 
Kruger, C. G. Peller. 

VALENTINE, R. L., Assistant Professor of 
Mechanical Engineering, University of 
New Hampshire, Durham, N. H. E, T, 
Donovan, E. H. Stolworthy. 

VENUTI, WILLIAM J., Instructor in Civil En. 
gineering, University of Colorado, Boulder, 
Colo. G. M. Nordby, L. C. Monak. 

WEERS, WALTER A., Instructor in Civil En- 
gineering, North Dakota Agricultural Col- 
lege, Fargo, North Dakota. J. A. Oakey, 
C. O. Anderson. 

WEINBERG, Louis, Lecturer in Engineering, 
University of California, Los Angeles, 
Calif. C. M. Duke, P. F. O’Brien. 

WEISER, P. B., Associate in Engineering, 
University of California, Los Angeles, 
Calif. C. M. Duke, P. F. O’Brien. 

WEeIss, E. J., Assistant Professor of Ceramic 
Engineering, University of Texas, Austin, 
Texas. W. R. Woolrich, B. E. Short. — 

WetcH, A. P., Associate Professor of 
Ceramic Engineering, Iowa State College, 
Ames, Iowa. W. A. Gross, S. J. Chamber- 
lin. 

WEsSTLUND, C. D., Assistant Professor of 
Electrical Engineering, University of 
Utah, Salt Lake City, Utah. Lee Harris- 
berger, P. C. Pfister. 

Harrison M., Jr., Assistant Pro- 
fessor of Mechanical Engineering, Univer- 
sity of Colorado, Boulder, Col. W. 8. 
Beattie, B. H. Spurlock, Jr. 

WILLIAMS, THEODORE J., Instructor in Chemi- 
cal and Mechanical Engineering, USAF 
Institute of Technology, Wright-Patter- 
son AFB, Ohio. P. H. Keister, H. B. 
Kepler. 

WOODSOME, FREDERIC O., Assistant Professor 
of Mechanical Engineering, University of 
Colorado, Boulder, Colo. W. S. Beattie, 
B. H. Spurlock, Jr. 

Yates, WESLEY E., Instructor in Agricul- 
tural Engineering, University of Cali- 
fornia, Davis, Calif. H. B. Walker, 8. M. 
Henderson. 


535 new members elected this year 
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Section 


Allegheny 


Tllinois-Indiana 


*Kansas-Nebraska 
Michigan 
Middle Atlantic 
Missouri-Arkansas 


National Capital Area 


New England 


North Midwest 


Ohio 

Pacific Northwest 
Pacifie Southwest 
Rocky Mountain 
Southeast 


Southwest 


*Upper New York 


Location of Meeting 


University of 
Pittsburgh 


Illinois Institute of 
Technology 


University of 
Nebraska 


University of Michigan 
Lafayette College 


Missouri School of 
Mines 


Catholic University 


Massachusets Insti- 
tute of Technology 


Michigan College 
of M. and T. 
Ohio State University 
Oregon State College 
California Institute 
of Technology 
University of Utah 
North Carolina State 


College 
University of Texas 


Cornell University 


Section Meetings 


Dates 


April 30—- 
May 1, 1954 


May 15, 1954 


Fall, 1954 
May 8, 1954 
May 8, 1954 
April 10, 1954 


May 8, 1954 


Oct. 9, 1954 


Oct. 8-9, 1954 


May 1, 1954 


April 23-24, 


1954 


Dec. 28-29, 


1954 
May 14-15, 
1954 


March 25-27, 
1954 


April 16-17, 


1954 


October, 1954 


Chairman of Section 


W. I. Short, 
University of Pitts- 
burgh 

R. G. Owens, 

Illinois Institute of 
Technology 

M. H. Barnard, 

University of Nebraska 

F. L. Schwartz 

University of Michigan 

H. M. Jenkins, 

Swarthmore College 

V. J. Blum, 

St. Louis University 

C. H. Walther, 

George Washington 
University 

E. R. McKee, 

University of Vermont 

C. J. Pratt, 

Michigan College 
of M. and T. 

R. S. Paffenbarger, 

Ohio State University 

L. Slegel, 

Oregon State College 

B. M. Green, 

Stanford University 

A. Diefendorf, 

University of Utah 

J. R. Cudworth, 

University of Alabama 

J. J. Heimerich, 

University of New 
Mexico 

N. A. Christensen, 

Cornell University 


Members of the Society are welcome at all Section Meetings 
* No Date Set. 
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Teaching Positions Available 


The following rules were adopted by the General Council of the ASEE: 


The privilege of advertising for teaching positions is extended only to colleges and 
technical institutes which are either Active or Affiliate Institutional Members of the 


ASEE. Advertisements must be for positions available only. No advertisements wil] 


be accepted for an individual seeking a job. 

Advertisements must be submitted not later than the first day of the month pre. 
ceding the month of issue. Because of limited staff, the ASEE headquarters cannot 
maintain personnel files or supply detailed information about jobs. In replying to 
blind ads, address letters to American Society for Engineering Education, Northwestern 
University, Evanston, Illinois and give blind ad number. Information and rates for 
advertising in the Journal can be received by writing ASEE Headquarters. In order 
to conserve space and achieve uniformity, the privilege is reserved to rearrange ad- 


vertisements. 


INSTRUCTOR IN ELECTRICAL ENGI- 
neering for September, 1954, to teach under- 
graduate theory and laboratory. Opportu- 
nity from graduate work in electronics or 
control. Apply to Chairman, Division of 
Engineering, University of Rochester, Roch- 
ester 3, New York. 


INSTRUCTOR IN CHEMISTRY (ENGI- 
neering Field) to take charge and build up 
department in an Eastern Technical School; 
preferably a man with advanced degree and 
some industrial experience, who desires to 
teach and has leadership ability. Opportu- 
nity for research. MR-2. 


INSTRUCTOR IN GENERAL ENGI- 
neering, to teach engineering drawing, de- 
scriptive geometry and other subjects. Engi- 
neering degree required. Appointment to 
begin Sept. 1, 1954. For further informa- 
tion write to R. P. Hoelscher, Room 200 
Transportation Building, University of Illi- 
nois, Urbana, Ill. 


INSTRUCTORS (2) IN MECHANICAL 
Engineering, to teach kinematics, machine 
design and related subjects. Opportunities 
for sponsored research. Large university in 
Middle Atlantic region. MA-1. 


_ INSTRUCTOR OR ASSISTANT PROFES- 
sor of Engineering Drawing. Appointment 
date: September 1, 1954. Class instructions 
begin September 10. Write: Dean, Engi- 
neering, Southwestern Louisiana Institute, 
Lafayette, Louisiana. 


INSTRUCTOR OR ASSISTANT PROFES- 
sor in Electrical Engineering, with specifie 
competence in circuit theory and electronics 
and a working knowledge of power equip- 
ment. Primary interest should be in good 
teaching but research is encouraged. New 
York State. MA-2. 


THE PENNSYLVANIA STATE UNIVER- 
sity is ready to accept applications for the 
position of George Westinghouse Professor 
of Engineering Education. Successful appli- 
eant must have established reputation as a 
scientist and must now be ready to give a 
major portion of his time to the develop- 
ment of courses in the fundamentals of s¢i- 
ence and engineering for a small group of 
gifted students. The applicant will be ex- 
pected to keep abreast of his scientific 
specialty, but his major task will be in 
engineering education. All applications 
should be sent to the Dean, College of Engi- 
neering and Architecture, The Pennsylvania 
State University, State College, Pennsyl- 
vania. 


CIVIL ENGINEERING, MASTER DE- 
gree, surveying, plain concrete, building con- 
struction. Man interested in students as well 
as subject matter. Excellent opportunity 
for advancement, in a developing program 
for man who has ideals, ideas, and resource- 
fulness. Apply Associate Dean, College of 
Engineering Sciences, Undergraduate Di- 
vision, University of Illinois, Chicago HI, 
Tl. 
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“Easiest way to introduce AC theory” 


Professor I. J. Sandorf, chairman of the 
department of Electrical Engineering at the 
University of Nevada says, ‘““The G-E Portable 
Harmonic Generator provides the easiest way 
to introduce AC theory, and it permits ready 
variations of wave shapes to show the associa- 
tion between mathematical analysis and physi- 
cal phenomenon. This portable unit takes the 
place of an expensive motor-generator set cost- 
ing almost twenty times as much.” 

Investigate the G-E Portable Harmonic 
Generator for your classroom studies by contact- 
ing your nearest Apparatus Sales Office, or 
writing to Sect. 688-4, General Electric Co., 
Schenectady 5, N. Y. 


YOU CAN DEMONSTRATE: 
@ Saw-tooth waves 

@ Square waves 

@ Lissajous figures 

@ Doppler effect 

@ Fourier series diagrams 

@ Resonance characteristics 
« many others 


PORTABLE HARMONIC GENERATOR 


GENERAL ELECTRIC 


c 
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Driving Oscillator 
Type 1209-A UHF Unit Oscillator 
$235.00 


for Any VHF-UHF work 
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Detector 
Type 1216-A 
Unit Amplifier 
$365.00 


Local Oscillator 
Type 1209-A Unit Oscillator $235.00 


use this GP Integrated Measuring System 


The G-R Admittance Meter in 
conjunction with Unit Oscillators, 
Power Supply, I-F Amplifier-Detec- 
tor, and Mixed Rectifier comprises 
the most versatile and efficient sys- 
tem available for measurements at 
very- high and ultra-high frequencies. 
These instruments permit rapid 
and accurate measurements of Im- 
pedance, VSWR, Reflection Coeffi- 
aa cient, Voltage, Power and Attenua- 
e tion...at any frequency from 20 
to 1500 Mc. They are compact and 
inexpensive. 


Measurements are Convenient 
The driving oscillator and calibrated 
stub are set at the working frequency 
—the local oscillator is set 30-Mc 
above or below this frequency — the 
system is then ready . . . independent 
conductance and susceptance dials are 
simply adjusted for a meter null and 
the admittance of the unknown is read 
directly off the Admittance Meter scales 
— measurements are rapid and conven- 
ient—basic accuracy is 3% —WITH 


THE ACCESSORY TYPE 874-LK CON- 
STANT-IMPEDANCE ADJUSTABLE LINE 
SET TO AN ODD-MULTIPLE OF % WAVE- 
LENGTHS, BETWEEN ADMITTANCE METER 
AND UNKNOWN .. . THE ADMITTANCE 
METER SCALES READ DIRECTLY THE 
RESISTANCE AND REACTANCE OF THE 
UNKNOWN. 
*The setup is just as easily used to 
match a load to a line, or to compare 
directly the impedance of a circuit or 
component with that of a standard. 
% With the accessory Type 874-UB 
Balun and Adjustable Line. . . bal- 
anced impedances, as at the inputs 
to tv receiving-antennas and uhf 
convertors, are measured directly. 
% Many other accessories permit 
measurements on lines, components, 
transmitters and transmitting an- 
tennas, tv-receivers, radar and mo- 
bile communication equipment, and 
other apparatus operating in the 
vhf-uhf range. 
Write for the New VHF-UHF Measurements 
Bulletin which completely describes this 
G-R equipment for use in Design, Develop- 
ment or Field work. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, US. A 
90 War Sheer niger 


1000 Seword LOS ANONES 38 


Pulse Generators % R-L-C Decades % R-L-C Standards % Unit Instruments t Sound & Vibration 
Meters % Stroboscopes % Null Detectors % Motor Controls % Wave Filters t V-T Voltmeters 


Admittance Meters Amplifiers Coarial Elements 
t Distortion Meters % Frequency Measuring Apparatus t 
Frequency Standards % Impedance Bridges x Light Meters 


Ware Analyzers *% Variacs % TV & Broadcast Monitors 


i 
2 
i 
Type 1203-A 
Unit Power Supply 
RG 
Megekmmeters Modulation Meters Polariscopes 
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ALLIS-CHALMER 


unique opportunity 


has been likened to a super- 
market for industry. This interesting 
description leaves out one important part of 
the picture, however. For Allis-Chalmers 
also makes what it sells. 

Here is a company that not only builds 
major equipment for electric power, mining, 
cement, agriculture, food and chemical proc- 
essing ... but offers a course designed to per- 
mit the student engineer to get experience in 
any field and any type of work he chooses 
and make a success of his chosen career. 

Imagine what it can mean to your engi- 
neering graduate to have this broad choice 
of experience. 

Make sure that your engineering students 
are informed about the unique opportunity 
available on Allis-Chalmers Graduate Train- 
ing Course. 


FACTS... About Allis-Chalmers Graduate Training Course 


1 It’s well established, having been work, such as: steam or hydraulic turbo- 


® started in 1904. A large percentage generators, circuit breakers, unit substa- 
of the management group are graduates tions, transformers, motors, control, pumps, 
of the course. kilns, coolers, rod and ball mills, crushers, 
vibrating screens, rectifiers, induction and 

The course offers a maximum of 24 dielectric heaters, grain mills, sifters, ete. 


* months’ training. Length and type 


f training is individually planned. 
He will have individual attention 


® and guidance in working out his 


h training program. 


The graduat gi may 

s the kind of work he wants to do: 

design, engineering, research, produc- 
tion, sales, erection, service, etc. 


The program has as its objective 
® the right job for the right man. As 


He may choose the kind of power, 
S processing, specialized equipment or 
industrial apparatus with which he will 


he gets experience in different training 
locations, he can alter his course of train- 
ing to match changing interests. 


For information watch for the Allis-Chalmers representa- A-4332 
tive visiting your campus, or call an Allis-Chalmers 

district office, or write Graduate Training Section, Allis- 

Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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NOW 


...teach DC-AC motor 
construction and operation 
by Visual Experiment 


model 7OO 


Model 700 set up 
as magneto 
electric machine 


ROTATING ELECTRIC MACHINE 


For the first time—a kit so simple, 
so practical that high school stu- 
dents can grasp the principles of 
electric motors, generators and 
alternators readily. Assemblies 
built from Model 700 components 
perform exactly like commercial 
machines, yet the kit’s ingenious 
design makes it amazingly easy 
to assemble and operate. 


@ Same basic parts—baseboard, frame ring, 
axle and bearings—are used in every 
experiment. 

@ Kit can be used anywhere . . . no special 
wiring, floor space or floor load problems. 

@ Safe—cannot shock. Operates on six to 
110 V. DC or 110 V. 60-cycle AC. 

@ Motors can be assembled and disassem- 
bled with only a screwdriver. 

@ Students see all parts and coils in opera- 
tion at all times. 


NEW, COORDINATED TEXT-MANUAL MAKES COURSE EASY 


TO TEACH, ERSY TO LEARN! 


On a cost per experiment basis, the Crow 
Rotating Electric Machine is by far 
the most economical equipment you can buy. 


@ Completely new. 270 pages, 65% pictures. 


@ Reduces theory, assembly and operation 
of rotating electric machines to simplest 
gros terms. Course can be taught easily 

y instructors with very limited electri 
training. 


@ Divides each experiment into four sections: 
1—Discussion of theory involv: 
2—Demonstration by instructor. 
3—Step-by-step instructions for assembly 

of machine. 
4—Comprehensive pictorial review. 


@ Assemblies cover 25 machines including... 
Permanent magnet generators and motors 
DC series shunt and compound generators 

and motors 
Commutation and interpoles 
One, two and three phase AC motors and 


ternators 
ble shooting 


int and t 
Write for complete details and prices 


CROW CORPORATION 


DIV. OF UNIVERSAL SCIENTIFIC CO., INC. 


BOX 336H, VINCENNES, INDIANA 
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Mi 


set up 
hine 


JOUR. ENG. ED.—May 1954 


Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 


BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 

Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 
Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. 

INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 
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Creative 


Engineering 


Whatever his assignment, the International Harvester en- 
gineer has some of the finest research and engineering 
facilities available in American industry at his disposal. 


Cen production of better prod- 
ucts at International Harvester de- 
pends in the future, as in the past, 
upon two research and engineering 
fundamentals: (1) maximum expo- 
sure to the problems of the product, 
and (2) maximum incentive to induce 
creative thinking. Behind the success 
of such a program stands your knowl- 
edge and enthusiasm! 

We need mechanical, industrial, 
metallurgical, chemical, agricultural 
and electrical engineers. We need en- 
gineers for training programs, for 
product designing, for testing pro- 
grams, for research and experimenta- 
tion in nearly all IH divisions. 

The engineer who comes to Har- 
vester invests his education in a sound, 
well-managed, progressive and grow- 


ing company. He becomes a key figure 
in helping to supply the machines that 
underwrite the production facilities of 
the nation’s most vital industries. 

If you are interested in a career in 
the engineering fields mentioned 
above, with a good, progressive com- 
pany, then we suggest you write to 
F. D. MacDonald, Education and Per- 
sonnel Department, International 
Harvester Company, 180 N. Michigan 
Avenue, Chicago 1, Illinois. 


INTERNATIONAL 
HARVESTER 


Builders of farm equipment for easier, more profit- 
able farming . . . trucks for better transport. . . in- 
dustrial power for road-building and earth-moving 
. . . refrigeration for better preservation of food 
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IN IN 


DUSTRY 


HONEYWELL 
OFFERS 
CHALLENGES 
UNLIMITED 


— challenges and problems for the 
engineer in the automatic control 
field are unique in their variety and in 
the insight provided into all of the 
industries of today’s modern world. 

The photos you see here symbolize 
a very few of the fields for which 
Honeywell’s several divisions build 
controis. 

These controls are made possible by 
the creative imagination of highly 
trained engineers working with the 
very latest research and test facilities. 

With nine separate divisions located 
throughout the United States and with 
factories in Canada, England and 
Europe, Honeywell offers unlimited 
opportunities in a variety of challeng- 
ing fields. Based on diversification and 
balance between normal industry and 
defense activities, Honeywell will con- 
tinue to grow and expand. 

That is why we are always looking 
for men with ideas and imagination 
and the ambition to grow with us. 
In addition to full time engineering 
and research employment we offer a 
Cooperative Work Study program, a 
Summer Student Work Study program 
and Graduate Fellowships. For further 
information write Howard P. Mold, 
Director of Training, Minneapolis- 
Honeywell Regulator Co., Minneapolis 
8, Minnesota. 


Honeywell 
Fit 


Divisions: Appliance, Aeronautical, 
Commercial, Heating Controls, Industrial, 
Marine, Micro Switch, Ordnance, Valve. 
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TELEPHONE SCIENCE 


cuipes a PUNCH 


(Upper left) —Nike’s missile climbs to destroy an enemy, under guidance of 
complex electronic controls. A radar is shown at right. Nike (pronounced 
Ny’kee) is named after the Greek goddess of Victory. 


Is it possible to guide an anti-aircraft 
missile so that it will track down and 
destroy a rapidly maneuvering tar- 
get? No one knew the answer for sure 
when the U. S. Army put this question 
to Bell Laboratories in 1945. 


The special skills and techniques 
developed to create the nation’s com- 
munications network uniquely fitted 
Bell scientists to answer this question. 
They recommended a new system, 
Nike, and then worked to bring it into 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for 
creative men in scientific and technical fields 


being with engineers from Army Ord- 
nance, Western Electric Company and 
Douglas Aircraft Company. 


The first Nike installation has been 
made, and more will follow. Thus, 
America’s defenses grow stronger 
through a new extension of frontiers 
in the communications art. It is a 
proud achievement of the knowledge 
and skills first developed at Bell Tele- 
phone Laboratories to make the na- 
tion’s telephone service ever better. 


NO ENEMY CAN DODGE 
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ELECTRONICS 


By Georce F. Corcoran and Henry W. Price, both of 
the University of Maryland. An elementary text written for 
students who have completed A-C circuits. Special emphasis 
is given to clear statements of the basic principles and to a 
coherent, teachable arrangement of the subject matter. The 
text is modern in both approach and content, covering such 
recent developments as the germanium diode operation and 
the transistor. A feature of the text is the precedence it 
gives to the circuitry aspect. It has been the authors’ ex- 
perience that this precedence helps the student to learn faster 
and more surely. 1954. 459 pages. $7.00. 


WIND TUNNEL TESTING 
SECOND EDITION 


By Auan Pope, Sandia Corporation, formerly of the Georgia 
Institute of Technology. The new edition of this standard 
text covers recent developments in high-speed wind tunnel 
work as well as low-speed testing, helicopter rotor testing, 
and nonaeronautical uses. 1954. Approx. 515 pages. Prob- 
ably $8.50. 


MOLECULAR THEORY of GASES and LIQUIDS 


By Josepu O. HirscuFeper, C. F. Curtiss, and R. Byron 
Biro, all of the University of Wisconsin. A unified treatment 
of equilibrium and nonequilibrium mechanics which indicates 
and emphasizes their connection. 1954. 1219 pages. $20.00. 


TRANSIENT ANALYSIS of ALTERNATING CURRENT MACHINERY 


By Watpo V. Lyon, Masscahusetts Institute of Technology. 
This is the first book to apply, systematically, Fortescue’s 
method of symmetrical components to the solution of tran- 
sient conditions in A-C machinery. Co-published with the 
Technology Press, M.I.T. 1954. In preparation. 


Send today for on-approval copies 
See page 10 for news of other Wiley publications 


JOHN WILEY & SONS, Inc. 440-4th Ave. New York 16, N.Y. 
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A COMPLETE 
PRINTING 
SERVICE .. . 


Goop PRINTING does not 
just happen; it is the result of careful planning. 
The knowledge of our craftsmen, who for 
many years have been handling details of 
composition, printing and binding, is at your 
disposal. For seventy-five years we have been 
printers of scientific and technical journals, 
books, theses, dissertations and works in foreign 


languages. Consult us about your next job. 


PRINTERS OF THE 
JOURNAL OF ENGINEERING EDUCATION 


LANCASTER PRESS, Inc. 


PRINTERS BINDERS ELECTROTYPERS 


ESTABLISHED 1877 LANCASTER, PA. 
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THEIR FUTURE IS MY RESPONSIBILITY 


THE CHEMSTRAND CORPORATION salutes the pro- 
fessors, teachers, and department heads in all the colleges and 
universities throughout America. Upon the shoulders of our 
educators rests the important task of laying the ccrnerstone 
for our future. 


Scientific discoveries leading to the development and manu- 
facture of synthetic textile fibers are opening wider vistas in 
the age-old textile industry. Qualified men and women are 
needed to explore these new frontiers. 


Manufacturers of Synthetic Fibers 
Acrilan acrylic fiber —Chemstrand nylon 


For additional information, students and pro- 
fessors are invited to write PERSONNEL 
MANAGER, THE CHEMSTRAND CORPORATION, 
Decatur, Alabama. 


Corporation Headquarters: Decatur, Alabama 
Plants: Decatur - Pensacola, Florida 


#4; 
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Outstanding Publications 
ENGINEERING MECHANICS 


2nd Edition 

by Cox and Plumtree. 

This NEW EDITION of a widely used text, now 

under the co-authorship of two educators, is 

designed for students majoring in all branches 

of engineering. Subject matter substantially 

re-arranged, many topics expanded, and the 
number of problems increased materially. A PROBLEM SOLUTIONS 
BOOK will be available. On Press 


DWELLING HOUSE CONSTRUCTION 


2nd Edition 

By Albert G. H. Dietz. ; 
This NEW EDITION, although largely rewritten to include the latest 
trends in the field, continues to present the details of established methods 
of construction in the same peerless fashion. New material on panelized 


construction and expanded coverage of hardware. 
College Edition. 408 pages. (1954) $5.50 


ENGINEERING THERMODYNAMICS 


2nd Edition 

By Newton C. Ebaugh. 

Considerably expanded and now adaptable to a one-semester, two- 
semester or three-quarter course, this Second Edition sets forth and ex- 
plains the elementary essentials of thermodynamics as they apply to 
much of our modern industrial equipment. 398 pages. (1952) $5.75 


PHYSICAL METALLURGY FOR ENGINEERS 


By Clark and Varney. 
Students of all the many branches of engineering will find this book helpful to 
their understanding of the metals and alloys. A well balanced presentation of 
the aspects of physical metallurgy which apply particularly to the selection, 
treatment, and use of metals and alloys in both the ferrous and non-ferrous fields. 
567 pages. (1952) $6.50 


FUNDAMENTALS OF STRUCTURAL ANALYSIS 


By Jakkula and Stephenson. 

Designed for the first course in structural engineering, this excellent text intro- 
duces the basic elements, fundamental principles, and elementary procedures 
involved in the stress analysis of statically determined structures. Full explana- 
tions and fine interpretations. 288 pages. (1953) $4.50 


Send for one or all of these titles 
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Grom Vau Nostrand’s Engineering Lists 
POWER PLANT ENGINEERING 


3rd Edition 

By Frederick T. Morse. 
This THIRD EDITION maintains the same successful approach which so dis- 
tinguished the first two editions. Being completely revised and brought up to 
date, it is essentially a NEW BOOK. Better balance achieved, many subjects 
expanded, and operating engineers’ problems amplified. 


687 pages. (1953) $8.75 


OUTLINE OF METALLURGICAL PRACTICE 


3rd Edition 

By Carle R. Hayward. 

Designed for a course in non-ferrous metallurgy at junior or senior level, 
this recent Third Edition of a widely used text with its rewriting and 
expansion has: over 100 new illustrations, new chapters on Uranium and 


Titanium, numerous tables, many flow sheets, and many new processes 
featured and described. College Edition. 728 pages. (1952) $7.50 


APPLIED KINEMATICS 


3rd Edition 

By J. Harland Billings. 

This THIRD EDITION, designed for the basic course in Kinematics, 
successfully presents the theory with a maximum of application to the 
problems of engineering and industry. Basic theorems and principles are 


developed rigorously from fundamentals. Theory is closely followed by 
illustration. 352 pages. (1953) $4.50 


ENGINEERS AS WRITERS: 


GROWTH OF A LITERATURE 

By Miller and Saidla. 

A pioneer anthology in engineering literature for use in English classes 
for pre-professional students. Fifteen selections from the writings of 
famous engineers from Vitruvius (27 B.C.) to Herbert Hoover, each 
prefaced by an introduction and followed by textual comments and sug- 
gestions for study. 340 pages. (1953) $4.25 


SPECIFICATIONS 


By H. Griffith Edwards. 

An excellent text providing students and engi- 

neers with a valuable treatment of specification 

ics of specification writing and furnishing suffi- 
cient technical information to illustrate the entire : 
procedure. 311 pages. (1953) $5.00 SS 
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INDUSTRIAL STOICHIOMETRY. New second edition 


By Warren K. Lewis, Massachusetts Institute of Technology, ArrHur 
H. Rapascu, The Cooper Union, and H. Ctay Lewis, Georgia Institute 
of Technology. McGraw-Hill Series in Chemical Engineering. In 
press 


The long-awaited revision of this widely known chemical engineering book 
is designed to develop skill in the art of applying computation methods in 
the analysis of processing operations and in the analysis and solution of proc- 
essing difficulties. The book has been completely revised but the authors 
have retained the case method of illustrating techniques of computation. 
New materials cover equilibrium and driving forces, nitrogen compounds, 
alkalies, and ceramic calculations. Only a prior knowledge of general chem- 
istry is required for understanding the book. 


HEAT TRANSMISSION. New third edition 


By Wiittram H. McApams, Massachusetts Institute of Technology. 
McGraw-Hill Series in Chemical Engineering. In press 


A complete and thorough revision of an accepted standard work widely used 
both as a textbook and as a reference manual for practicing engineers. 
Progress made in the study of heat transfer in the past ten years has per- 
mitted simplification of old material, and inclusion of much new information. 


CHEMICAL BUSINESS HANDBOOK 


Editor: Joun H. Perry, E. I. duPont de Nemours and Co. McGrew- 
Hill Series in Chemical Engineering. In press 


A reference work of modern business management, this volume, covering all 
major phases of business operation, is practically a business encyclopedia for 
the chemical industries. Every subject is covered by a specialist in that 
field and includes a profusion of fundamentals, methods, and data in concise 
and accessible form. 


INTRODUCTION TO NUCLEAR ENGINEERING 


By Ricuarp STEPHENSON, Consulting Engineer, Lenoir City, Tennessee, 
McGraw-Hill Series in Chemical Engineering. 387 pages, $8.00 


Gives engineers, who are taking or who have completed a standard engineer- 
ing curriculum, a basic understanding of the unique engineering problems 
encountered in the nuclear energy field. Covers such topics as: nuclear fis- 
sion; the nuclear chain reactor; reaction theory; radiation shielding; reactor 
materials; reactor control; separation of stable isotopes; chemical processing 
of radioactive materials; remote handling equipment; and special engineer- 
ing problems. 
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McGraw-Hill Book Company, Inc. [| sr 


copies on 


330 West 42nd Street New York 36, N.Y. | 701! 
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